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ABSTRACT 
 
MARK ROBERT STEVENS: Can Individual Planners Make Communities Safer? A Study 
of the Use of Discretion in Managing Urban Development 
(Under the direction of Philip Berke) 
 
Land use planning has been conceived of as a competitive game in which land use 
planners are expected to safeguard the “public interest”.  To help further the public interest, 
communities adopt comprehensive land use plans that are intended to guide land use 
activities in a desired direction that achieves community goals.  
However, the adoption of a comprehensive plan is not sufficient to guarantee that 
community goals will be achieved.  Plans must also be implemented, and done so in such a 
way that plan policies are reflected in particular land use decisions.  Because planners are 
typically responsible for the implementation of comprehensive plans and because they must 
typically make some decisions regarding which regulations apply and how they should be 
implemented, they may serve to either help or hinder the achievement of community goals 
depending upon their personal commitments to the policies and regulations they are supposed 
to implement.  
Using the extent to which flood hazard mitigation features are incorporated into 
particular development projects as a measure of plan implementation, this study examines the 
association between planners’ commitment to natural hazard mitigation and the incorporation 
of those flood hazard mitigation features.  Unlike previous studies, this study focuses on the 
commitment to hazard mitigation of individual planners, rather than that of planning 
agencies.  This study also examines the implications of planners’ role orientations (i.e. 
 iv
planners’ beliefs regarding appropriate behaviors), a subject not yet studied within the 
context of natural hazard mitigation.  Surveys of 68 development project site plans and 
interviews with four local government planners are used to assess the associations between 
planner characteristics and flood hazard mitigation features in the development projects. 
Findings show significant associations between planners’ commitment and role 
orientations with flood hazard mitigation features.  The associations vary in magnitude and 
direction across mitigation features and planner characteristics, raising the possibility that 
different commitments and behaviors on the part of planners might influence flood hazard 
mitigation (and plan implementation) in different ways.  An agenda for future research is laid 
out that can help address as-yet-unanswered questions regarding the causal nature of the 
relationship between planner characteristics and plan implementation. 
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CHAPTER 1                                                                                  
 
1. FLOOD HAZARD MITIGATION AND LAND USE 
PLANNERS  
 
 
 
 
1.1 Research Problem and Purpose 
 
1.1.1 Planning in the “Public Interest” 
 
Berke et al. (2006a, p. 3) describe local government land use planning as a “high-
stakes, multiparty, competitive game” in which land use planners are supposed to act as 
“stewards of the public interest.” Historically speaking, communities have sought to promote 
the public interest1 in land use planning through the adoption and implementation of a 
comprehensive plan, which represents a “tangible representation of what a community wants 
to be in the future” (Kelly & Becker, 2000, p. 43).  The Standard City Planning Enabling Act 
(published by the U.S. Department of Commerce in 1928) advises that the comprehensive 
plan  
…shall be made with the general purpose of guiding and accomplishing a coordinated, 
adjusted, and harmonious development of the municipality and its environs which will, in 
accordance with present and future needs, best promote health, safety, morals, order, 
convenience, prosperity and general welfare… 
 
                                                 
1While there is no single agreed-upon definition of the public interest, communities usually have some 
conception (whether explicit or otherwise) of the public interest that guides their planning efforts. Along these 
lines, Altschuler (1965, p. 300) argues that “It is impossible to plan without some sense of community goals.” 
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Under this conception, land use planners can fulfill their “stewardship” role vis-à-vis the 
public interest by seeking to ensure that comprehensive plan policies are implemented into 
decisions that are made regarding particular land use actions.   
Land use planners (hereinafter referred to simply as “planners”) typically have the 
primary responsibility for implementing comprehensive plan policies through zoning and 
other land use management regulations.  In theory, the implementation of these regulations 
should result in the simultaneous implementation of comprehensive plan policies, and 
ultimately, the public interest as defined by the local community and represented in the plan.  
However, there are reasons to believe that the practical implementation of land use 
regulations may not always simultaneously implement comprehensive plan policies.  Apart 
from the possibility that the regulations are inherently inconsistent with plan policies, the 
implementation process can deviate from plan policies even when regulations (as written) are 
consistent with those policies.  In particular, planners may not implement regulations exactly 
as they are written.  Planners typically have room to exercise discretion in the process of 
interpreting and implementing land use regulations and ordinances (Dalton, 1986, p. 148), 
such that they may conceivably implement regulations in a way that is either consistent or 
inconsistent with the comprehensive plan.   
1.1.2 Purpose of Research 
 
This study is ultimately concerned with planners’ exercise of discretion within the 
context of implementing plans and policies to mitigate harm and damage from flood hazards.  
The case is made in Section 1.2 below that flooding poses a significant problem for 
communities throughout the United States.  A large body of existing research has identified 
factors that may help determine the extent to which development projects located in 
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hazardous areas are designed in such a way as to be relatively safe from natural hazards.  
These factors include local government development management programs (Burby & 
French et al., 1985; Godschalk et al., 1989; Olshanksy & Kartez, 1998), public participation 
in hazard mitigation planning (Brody et al., 2003; Burby, 2003; Godschalk et al., 2003), 
planning staff capacity (Petak, 1984; Dalton, 1989; Burby & Dalton, 1994; Berke et al., 
1996), and planning agency enforcement style (Dalton, 1989; Burby & May, 1998; Burby et 
al., 1998), in addition to various community and development site-specific characteristics.   
Another such factor that has particular relevance for this study is planning agency 
commitment to natural hazard mitigation, where commitment generally refers to the 
willingness of planning agencies to support particular planning goals (May & Williams, 
1986, p. 28).  Previous studies have found that planning agency commitment to natural 
hazard mitigation is the key to the creation of effective local government hazard mitigation 
programs (Petak & Atkisson, 1982, p. 422; Burby & May et al., 1997 pp. 129-130).  Berke & 
French (1994) found that planning agency commitment to state hazard mitigation planning 
goals made a positive contribution to the quality of local land use plans.  Burby & Dalton 
(1994, p. 232) found that, when local plans recommended limitations on development in 
hazardous areas, planning agency commitment increased the likelihood of those plan 
recommendations being adopted in development management regulations.  Dalton & Burby 
(1994) found that communities with planning agencies committed to state planning mandates 
adopt strong development management programs to address natural hazards.  Finally, Burby 
& May et al. (1997, pp. 129-130) found that, when planning agencies are committed to 
addressing natural hazards, local governments tend to put in place a larger array of 
development management techniques.   
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That planning agency commitment to natural hazard mitigation has been found to 
influence the content of plans and development management regulations would seem to 
suggest that planning agencies are able to exercise discretion in order to promote particular 
causes to which they are committed, at least within the context of crafting plans and 
regulations to address natural hazards.  However, existing research has not found a link 
between planning agency commitment and the eventual implementation of those plans and 
regulations.  Up until now, it does not appear as if planning agencies who are committed to 
hazard mitigation have any influence on promoting hazard mitigation features in particular 
development projects at or beyond what is required by plans and regulations.   
This study takes a different approach to exploring the relationship between planners’ 
commitments and the implementation of plans and regulations.  Rather than looking at the 
commitment to natural hazard mitigation of an entire planning agency, this study focuses on 
the commitment to hazard mitigation displayed by individual planners who are responsible 
for implementing comprehensive plans through reviewing site plans for particular 
development projects (the rationale behind this approach is explained in more detail in 
Chapter 2).  More specifically, this study looks at whether the commitment to natural hazard 
mitigation displayed by individual planners is associated with flood hazard mitigation 
features incorporated into development projects reviewed by those planners.  If it is true that 
planners can exercise discretion during the site plan review process2, it might be true that 
planners who are committed to hazard mitigation may be more likely (than planners who are 
not committed) to exercise their discretion in such a way that policies and regulations relating 
                                                 
2The site plan review process refers to the process in which planners review proposed development site plans 
(submitted by developers) to ensure compliance with legally adopted plans and regulations. During this process, 
planners may have room for exercising discretion in deciding which regulations apply and how they should be 
enforced, and there is typically room for negotiation between planners and developers, with each side possibly 
making concessions and tradeoffs in order to secure more favorable outcomes. 
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to hazard mitigation are not only implemented, but possibly implemented in such a way that 
the design of development projects reflects a level of hazard mitigation effort that exceeds 
what is legally required.  
While this relationship between commitment to hazard mitigation and the exercise of 
discretion in order to promote hazard mitigation may seem straightforward, there are reasons 
to believe that the relationship may be more complex than it appears.  For example, it might 
be the case that planners’ behaviors during site plan review serve to moderate this 
relationship, meaning that the influence of commitment on project design outcomes might 
depend upon planners’ behaviors.  To explore this possibility, this study also examines 
planners’ role orientations, the significance of which has not been explored in the hazard 
mitigation literature (see Chapter 2 for a detailed discussion on planners’ role orientations).  
Role orientations generally refer to various beliefs and attitudes held by planners regarding 
such issues as which behaviors and activities are appropriate for them to engage in and what 
influence (if any) personal commitments should have on planners’ work, among others.  
While planners’ beliefs regarding appropriate behavior may not perfectly determine their 
behaviors, role orientations nevertheless help predict planners’ behaviors (Benveniste, 1989, 
p. 5).  Whereas commitments may help determine planners’ priorities, role orientations may 
help determine whether and how they pursue those priorities.  For example, role orientations 
help determine whether planners believe that they should pursue their own commitments, or 
whether they should instead take direction from elected officials, agency superiors, plans, 
and/or citizens.  When pursuing their own commitments, role orientations may help 
determine how they do so, whether (for example) acting alone as personal advocates or 
mobilizing citizens and citizen groups to serve as advocates for particular causes (e.g. natural 
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hazard mitigation).  As a result, for a given level of commitment to hazard mitigation, the 
influence that commitment has on hazard mitigation may depend upon which behaviors 
planners pursue and which they do not, as some behaviors might lead to more successful 
promotion of hazard mitigation than others.  
This study also examines the possible indirect association that role orientations may 
have with mitigation outcomes through their potential association with public participation.  
The involvement of citizens in the site plan review process can have significant implications 
for hazard mitigation, in that public participation has been found to influence hazard 
mitigation planning efforts (Brody et al., 2003; Burby, 2003; Godschalk et al., 2003).  Thus, 
whereas planners can possibly influence hazard mitigation directly by promoting it on their 
own, they can also possibly influence mitigation indirectly by intentionally mobilizing 
citizens to advocate for hazard mitigation in site plan review.  The extent to which they do so 
is expected to depend in part upon their role orientations. 
1.1.3 Research Questions 
 
Land use planning can theoretically be used to reduce natural hazard-related losses by 
influencing both the location and design of development projects (Godschalk et al., 1998).  
To be most effective in reducing losses, land use planning can be used to steer development 
away from hazardous areas.  When communities decide to allow development in hazardous 
areas (e.g. floodplains), planning programs can reduce potential losses by directing 
development to the least hazardous portions of the project site and/or by requiring mitigation 
design techniques that help reduce risk (Burby et al., 1999, p. 248). 
The degree to which planner characteristics are associated with reducing potential 
flood losses in the way described above by Godschalk et al. and Burby et al. is the primary 
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focus of this study.  Because they work closely with developers and project designers to 
determine the particular layout and site design features of development projects, planners 
may be in a position to help determine the location of construction relative to hazardous 
portions of development sites and the use of mitigation design techniques within the 
development projects under their review.  Planners may be in a position to exercise discretion 
in the process of interpreting and implementing land use regulations and ordinances, with this 
discretion being influenced in part by their personal commitments.  Their exercise of 
discretion may also be influenced by their role orientations, which help determine planners’ 
behaviors.  It is also expected in this study that the association between planners’ 
commitment and flood hazard mitigation features will depend upon their role orientations, 
which help determine whether planners believe it is appropriate to pursue their own 
commitments and the means they use to do so.  
With this in mind, the following questions are addressed in this study: 
1. Are planners’ commitments associated with flood hazard mitigation features in 
development projects under their review? 
2. Are planners’ role orientations associated with flood hazard mitigation features within 
development projects under their review? 
3. Are planners’ role orientations associated with public participation levels in site plan 
review?  
4. Does the relationship between planners’ commitments and flood hazard mitigation 
features in development projects under their review depend upon planners’ role 
orientations? 
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1.2 Flood Hazards in the United States 
 
1.2.1 Flood Damage 
 
This study focuses on planners’ exercise of discretion within the context of flood 
hazard mitigation.  The degree to which planners faithfully implement hazard mitigation 
plans and policies can have significant implications for public safety.  Floods have been 
called the “greatest single natural catastrophe” on earth (Miller & Miller, 2000, p. 1).  
Flooding causes more damage in the United States than any other severe weather related 
event, with average annual losses of $4.6 billion from 1984 to 2003 and average annual 
deaths of 106 from 1940 to 2004 (National Oceanic Atmospheric Administration).  Flood 
losses have also been increasing in recent decades.  The Federal Emergency Management 
Agency (FEMA) has tracked insurance policy and claim statistics for “significant floods” 
(defined as those with 1,500 or more paid losses) from 1978 to 2006.3 While there is no 
statistically significant difference between the mean number of significant floods for the first 
half of this time period (i.e. 2.9 significant floods on average from 1978-1992) and the mean 
number of significant floods for the second half (i.e. 3.2 significant floods on average from 
1993-2006) there has been a significant increase (p=0.06) in the average loss dollars paid per 
year (in 2007 dollars) from $333 million to $1.96 billion over the same period (FEMA).  In 
terms of flood insurance payments, the second time period includes the three costliest flood 
events since 1978, including Tropical Storm Allison ($1.3 billion in paid claims in 2001), 
Hurricane Ivan ($1.7 billion in 2004) and Hurricane Katrina ($16.7 billion in 2005).   
In addition to paid losses covered by insurance, flooding causes other kinds of losses 
that are not as easy to quantify in dollar terms, but are nevertheless meaningful.  As Mileti 
                                                 
3http://www.fema.gov/business/nfip/statistics/pcstat.shtm, accessed September, 2007. 
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(1999, p. 97) notes, “dollar loss estimates tend to include only losses that have been valued as 
a result of market transactions,” excluding “the very losses that are most poignant, such as 
lost memorabilia, destruction of historic monuments and cultural assets, environmental 
degradation, and the hidden cost of trauma.” Miller & Miller (2000, pp. 23-31) chronicle 
such losses stemming from the Midwest flood of 1993, which was “possibly the greatest 
flood suffered by the people of the United States,” prior to the flooding associated with 
Hurricane Katrina in 2005.  The losses from the Midwest flood included reduced corn and 
soybean yields (leading to reduced livestock production), increased rates of soil erosion and 
sediment deposition, unprecedented damage to railroads, the river barge industry, and all 
other forms of surface transportation, destruction of many trees, and damage to Native 
American archaeological sites.  More recently, flooding from Hurricane Katrina highlights 
damages relating to relocation, loss of community, and psychological trauma.  More than 
1,000,000 people were forced to relocate as a result of Katrina, many of whom have never 
returned to their original location.  In New Orleans alone, the population by July 2006 was 
less than one-half its pre-Katrina population.  Other communities impacted by Katrina have 
registered similar population declines (Brown, 2006).  In addition, Brown (ibid) contends 
that there is significant personal trauma associated with “exposure to a disaster that claimed 
1,300 lives” and “the sense of loss from being abruptly uprooted from home and community 
and separated from schools, jobs and friends,” and reports that the American Psychological 
Association has found that many of the storm's victims experience post-traumatic stress 
disorder, a form of “extreme stress similar to that of troops returning from Iraq.” 
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1.2.2 Land Use Planning and Flood Hazard Mitigation 
 
Significant flood-related losses in the United States indicate that there is a need for 
more effective flood hazard mitigation efforts to reduce flood losses.  Humans have at least 
some degree of control over flood losses because the incidence and severity of flood events 
are exacerbated by voluntary human activities in floodplains.  Development, mining, 
agriculture, and other human activities have had significant impacts on floodplains, 
combining to increase the frequency and severity of catastrophic flood losses and damage to 
natural areas (Task Force on the Natural and Beneficial Functions of the Floodplain, 2002, p. 
ES-1).  Given that landowners and developers are unlikely to alter their preferences for 
development of floodplains without prodding from local governments (May & Deyle, 1998, 
p. 60), and given that the key to effective mitigation appears to reside in the willingness of 
local government planners and planning agencies to promote hazard mitigation in the land 
use planning process (Petak & Atkisson, 1982, p. 422; Burby & May, et al., 1997, p. 130), it 
is reasonable to conclude that more effective flood hazard mitigation may not be achieved 
unless it is actively promoted by planners themselves.   
Investigators have identified land use planning as a critical activity for helping reduce 
losses from natural hazards.  More than three decades ago, White (1975, p. 89) identified 
land use approaches to floodplain management as “the single adjustment most likely to lead 
to a decline in national flood losses.” More recently, Berke (1998, p. 76) notes that “disaster 
specialists increasingly emphasize the importance of having a pro-active land use and growth 
management policy designed to prevent or lessen loss, rather than simply reacting to the 
crises when disasters strike.” Burby et al. (1999, p. 255) suggest that “Now is the time to 
encourage more widespread planning for hazard mitigation,” and Mileti (1999, p. 156) 
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argues that “…by planning and managing land use to accomplish…hazard mitigation, 
disasters – though not wholly eliminated – can be reduced to a scale that can be borne by the 
governments, communities, individuals, and businesses exposed to them.”  
Two primary features of land use planning (i.e. the comprehensive plan and 
floodplain land use management programs) are particularly appropriate for addressing natural 
hazards.  Burby et al. (1991, pp. 80-81) cite seven reasons why the comprehensive plan is 
well suited for risk management.  First, the comprehensive plan helps balance risk 
management objectives against other important governmental objectives such as efficiency of 
governmental operations, economic development, and environmental protection.  Second, the 
comprehensive planning process is a suitable place for identifying spatial aspects of exposure 
to risk and formulating locational strategies for controlling risk.  Third, the comprehensive 
plan is often the best source of information available to local government regarding soils, 
topography, hydrology, geology, structures, infrastructure, population, land value, and 
economic activity, all of which relate to risk from natural hazards.  Fourth, the 
comprehensive plan often incorporates suitability analyses that suggest which locations 
should be avoided, which are usable if certain mitigation standards are met, and which are 
highly desirable for reasons that may tend to outweigh the risks from natural hazards.  Fifth, 
the comprehensive plan’s coordination of the scale and location of public investments with 
the scale and location of private investments allows for considerations of risks from natural 
hazards to enter into the determination of suitable locations for private development that in 
turn create demand for public infrastructure.  Sixth, the comprehensive plan provides a 
framework for sorting out which locations and public facilities are best addressed by which 
risk control strategies (i.e. elimination, reduction, assumption or transfer).  Seventh, the 
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comprehensive plan provides an important legal justification for regulations and other risk 
management devices. 
To implement comprehensive plan policies, there is an array of tools already in use 
by many communities for other purposes that also lend themselves well to furthering the 
goals of flood hazard mitigation.  Tools such as zoning and subdivision regulations are 
widely utilized by local governments to implement the comprehensive plan and to control the 
timing, location, and nature of land development within their boundaries.  In the context of 
land use planning for the purposes of regulating development in floodplains, the use of such 
tools is one part of a regulatory approach commonly referred to as floodplain land use 
management.  Under floodplain land use management, as in other areas, the powers of local 
governments to regulate land use include:  
• Planning power: To gain community agreement on a land use plan to manage flood 
hazards, local governments can educate, persuade, coordinate, encourage participation 
and consensus, and offer a vision of the future. 
• Regulatory power: To direct and manage community development in order to achieve 
desirable land use patterns and mitigate natural hazards, local governments can use tools 
of zoning, subdivision regulations, building codes, sanitation codes, design standards, 
urban growth boundaries, wetland and floodplain regulations, etc. 
• Spending power: To control public expenditures to achieve community objectives such 
as concurrency of infrastructure provision with growth or restricting provision of 
infrastructure within hazard areas, local governments can use capital improvement 
programs and budgets. 
• Taxing power: To support community programs such as infrastructure building and 
hazard mitigation, local governments can use such tools as special taxing districts and 
preferential assessment for agriculture and open-space uses. 
• Acquisition power: To gain public control over lands such as hazard areas, local 
governments can purchase development rights, and can accept dedication of conservation 
easements (Godschalk, et al., 1998, p. 91). 
 
In sum, land use planning can theoretically be used to reduce the degree to which 
people and property are located in floodplains, and to ensure that development that is located 
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in floodplains is designed so as to be adequately resilient to flood hazards.  Such measures, in 
turn, can theoretically reduce both the incidence and severity of flood damages. 
Land use planning is also important for flood hazard mitigation because it can be used 
to protect environmentally sensitive areas within and around floodplains, which in turn can 
help reduce the incidence and severity of flooding.  Floodplain and wetland areas provide a 
number of important services, including erosion control, water filtering, wildlife habitat, and, 
of particular relevance for this study, floodwater conveyance and storage (Interagency 
Floodplain Management Review Committee, 1994; Task Force on the Natural and Beneficial 
Functions of the Floodplain, 2002).  Because of their floodwater management function, 
protecting environmentally sensitive areas in and around floodplains can help reduce flood 
losses (Task Force on the Natural and Beneficial Functions of the Floodplain, 2002). 
Together, these considerations suggest that directing development away from the 
floodplain can support flood hazard mitigation goals for two primary reasons.  The first and 
most obvious reason is that development located outside the floodplain is (by definition) less 
likely to experience flooding than development located inside the floodplain.  The second 
and less obvious reason is that intrusion into the floodplain can actually increase the 
incidence of flooding by reducing the ability of the natural landscape to convey and store 
water flows.  Land use planning can help support flood hazard mitigation goals by directing 
development away from floodplains and by requiring that environmentally sensitive areas 
within and around floodplains that serve flood mitigation functions be protected during the 
development process. 
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1.2.3 Potential Barriers to Hazard Mitigation 
 
Howe & White (2001) observe, however, that while land use planning can 
theoretically help reduce damages associated with natural hazards, research suggests that it is 
not as effective in practice as it could be.  The use and development of land is a process that 
involves many (potentially competing) values, including (but not limited to) public safety, 
individual freedom, and the desire for economic prosperity.  Local governments often have 
other priorities that can conflict with (and take precedence over) hazard mitigation, and 
natural hazard issues are usually given low priority on local government agendas (Berke, 
1998. p. 79).  One oft-cited study, for example, found that local officials ranked the issue of 
natural hazards twelfth in importance among the issues they were dealing with, just behind 
pornographic literature (Rossi et al., 1982, p. 40).   
While hazard mitigation is typically among local governments’ lowest priorities, 
economic growth is typically among their highest.  Logan & Molotch (1987, p. 63) contend 
that local governments are primarily concerned with increasing growth, and while this may 
not be the only function of local governments, it is nevertheless the “key” function.  For local 
governments, growth can mean additional jobs, tax revenues, and prestige, among other 
things.  Many local governments fear losing these benefits if they were to (for example) 
restrict development in hazardous areas.  Logan & Molotch (ibid, pp. 50-51) argue that the 
issue of growth is the one issue that “consistently generates consensus among local elite 
groups and separates them from people who use the city principally as a place to live and 
work.” The means of achieving growth constitute the central issue for those “serious people 
who care about their locality and who have the resources to make their caring felt as a 
political force.” For those who count, the city is a “growth machine” (Molotch, 1976, p. 310).   
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The local elite groups that form growth coalitions are typically those who have the 
most to gain or lose in land-use decisions.  Local business people tend to be the major 
participants, particularly business people in property investing, development, and real estate 
financing (Logan & Molotch, 1987, p. 62).  Zoning and planning boards are often dominated 
by persons whose interest in land is almost wholly in short-term economic growth (Caldwell, 
1993a, p. 32), and those drawn to politics come “not to save or destroy the environment” and 
“not to eliminate civil liberties or enhance them”; rather, these persons become involved in 
government for “reasons of land business and related processes of resource distribution” 
(Molotch, 1976, p. 317).  In short, they are there to “wheel and deal to affect resource 
distribution through local government” (ibid).  
The success that these growth machine activists have in promoting their pro-growth 
agenda is supported by the dominant viewpoint in the United States regarding the 
relationship between land and humans.  There are two primary viewpoints: “economic” and 
“ecologic” (Caldwell & Shrader-Frechette, 1993, p. 3).  Caton Campbell & Floyd (1996, p. 
238) argue that the economic view has dominated societal thinking in the United States since 
at least the early twentieth century, if not earlier.  This view “assumes human dominance 
over nature, where nature is valued in an instrumental sense for what can be made of it.” 
Other assumptions of this paradigm are that humans are primarily self-interested wealth-
maximizers, that economic growth is possible indefinitely, and that environmental 
degradation and risk are necessary byproducts of economic growth but can be controlled 
through market forces and corrected through scientific and technological advances (see 
Milbrath, 1984; 1989) 
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The economic worldview is frequently accompanied by a belief that individual 
landowners have a “right” to determine how and when the land they own will be developed 
and used.  Many Americans display a very strong aversion to government intervention in the 
land development process, and there has long been a “deeply entrenched animus against any 
restriction of individual freedom and against governmental controls” (Caldwell & Shrader-
Frechette, 1993, p. 16).  Land ownership in the United States has been strongly linked with 
individual freedom in the popular culture, and speculation in land became a part of the 
American way of life from its very beginning.  While there may be more highly sensitive 
areas of beliefs and values in which governmental intrusion is resisted, Caldwell (1993b, p. 
134) claims that there are none in which ingrained popular attitudes have more persistently 
influenced and limited public law and policy. 
Given their support for private property rights and free enterprise, those who 
subscribe to the economic worldview are not likely to oppose the argument (from growth 
machine activists) that growth is good and that more growth is even better.  Despite the fact 
that most Americans are neither large landowners nor involved in the land development 
business, many have been persuaded that almost everyone benefits from growth, beyond any 
direct benefits they may experience from expanded housing, employment, and retail options 
(Caldwell & Shrader-Frechette, 1993, p. 13).  Caldwell & Shrader-Frechette (ibid) identify 
this “unthinking” commitment to growth as a “psychological disincentive for land-use 
reform” and as a “significant barrier to the efforts of planners to bring about more sustainable 
development patterns.” Molotch (1976, pp. 300-301) goes so far as to suggest that the growth 
imperative is the “most important constraint upon available options for local initiative in 
social and economic reform.”  
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Of particular relevance to this study is the possibility that growth activists and public 
attitudes toward land use may combine to pose a barrier to hazard mitigation efforts.  The 
legal provisions and presumptions that favor the immediate economic interests of land 
development over the long-range interests of the community serve to handicap policies 
designed to protect the public from hazardous uses of land, such as development in 
floodplains (Caldwell, 1993a, p. 41).  Furthermore, the contents of building codes, zoning 
ordinances, and other hazard abatement regulations have been found to respond more 
sensitively to economic and political pressures than to objective standards of community 
safety and to the goal of reducing natural hazard losses (Petak & Atkisson, 1982, p. 423).  
While growth and public safety are not mutually exclusive ends, intensive development in 
hazardous areas has nevertheless dramatically increased exposure to natural hazards (Miletti, 
1999, p. 35).  Burby (1998, p. 7) notes that “areas susceptible to natural hazards often have 
attributes that make them attractive for economic use,” and as a result, governments 
regulating the use of such areas often face a conflict in public policy goals, as described by 
May & Deyle (1998, p. 57): 
On the one hand there is the goal of promoting economically beneficial uses of land, and the 
accompanying desire to allow individuals free use of their property, unimpeded by 
governmental intervention where possible.  But these goals often conflict with the goal of 
promoting public safety and the welfare of the larger community through land use 
management policies that protect against the destructive effects of natural hazards. 
 
In addressing this conflict, experience suggests that local governments routinely (whether 
explicitly or otherwise) prioritize economic development at the possible expense of public 
safety, and that local governments are reluctant to constrain or prohibit land use when areas 
are already in private ownership or have already been developed in economically beneficial 
ways (ibid).    
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The ultimate result of prioritizing economic growth and relatively unconstrained use 
of private land has been catastrophic losses that have been rising relative to increases in 
population and gross national product (Mileti, 1999).  Unless significant changes occur, 
natural hazard investigators see potential for catastrophic losses of life and property that 
dwarf those experienced thus far (Burby et al., 1999, p. 248). 
1.3 Planners’ Commitments and Role Orientations 
 
1.3.1 Why Planner Characteristics Might Be Associated with Hazard 
Mitigation 
 
Given the important role that land use planning can theoretically play in helping to 
mitigate harm and damage from flood hazards, and given that local governments (on their 
own accord) have not taken advantage of land use planning to the extent that tremendous 
flood damages have been prevented, it would appear that there is a need for planners to be 
proactive and promote hazard mitigation within their own communities.  In this study, it is 
expected that the degree to which they are successful in doing so will depend in part upon 
their own commitments and role orientations.   
When planners review site plans for proposed development projects, they typically do 
so with a long list of regulatory concerns that could be addressed.  The process of deciding 
which concerns to prioritize and how to address them often involves negotiation between 
planners and developers, and planners have discretion in determining how ordinances apply 
(Dalton, 1986, p. 148).  It follows that the stronger planners’ commitment to hazard 
mitigation, the greater priority they might place on mitigation during this negotiation process. 
But this priority does not necessarily translate into flood hazard mitigation “on the 
ground.” Caring about mitigation is one thing; actively and successfully promoting it is 
another.  The degree to which planners promote their own commitment to mitigation and the 
  19
success they have in doing so may depend in part upon their role orientations.  The literature 
on planners’ role orientations has traditionally identified two primary role orientation 
dimensions: one “technical” and one “political”.  Barrett (2001, Foreward) argues that 
planners’ perspectives on what is ethical depend largely upon their role orientations.  In 
particular, technical role orientations envision a planner who internalizes his/her own values 
and takes direction instead from elected officials, procedural manuals, etc., whereas political 
role orientations envision a planner that actively promotes his/her own values (and 
conception of the public interest) in the planning process. 
These general features of planners’ role orientations suggest that the likelihood that 
planners will actively pursue their own commitment to hazard mitigation will depend in part 
upon the relative strengths of their technical and political role orientations.  The literature on 
role orientations (described in detail in Chapter 2) gives reason to believe that political role 
orientations are more effective than technical role orientations at enabling planners to achieve 
substantive goals, because strong political role orientations are deemed necessary in order for 
planners to successfully influence the land use planning game.  Thus, for a given strength of 
commitment to a particular cause, the degree to which a planner (successfully) pursues that 
commitment should increase with the strength of his/her political role orientation, and 
decrease with the strength of his/her technical role orientation.  As a result, planners with 
strong commitment to hazard mitigation and strong political role orientations can be expected 
to actively promote mitigation in the negotiation process with developers, not only seeking to 
ensure that minimal legal mitigation requirements are fulfilled, but also encouraging 
developers to do more than is legally required.  In this way, planners may be able to directly 
affect flood hazard mitigation in development projects. 
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In addition to moderating the relationship between planners’ commitment and flood 
hazard mitigation, role orientations might also have a direct influence on mitigation.  
Different role orientations may influence hazard mitigation in different ways because 
different orientations lead to different behaviors on the part of land use planners.  For 
example, technical role orientations may inspire planners to focus on producing and 
disseminating technical information (e.g. maps of hazardous areas, summaries of applicable 
regulations, etc.) to the public, and on providing “objective” advice to decision-makers (e.g. 
city councils and planning commissions).  Whether such information and advice has a 
positive or negative influence on hazard mitigation will depend in large part upon the nature 
of the information.  Political role orientations may lead planners to intentionally involve the 
public in the site plan review process.  Given that public participation has generally been 
found to have a positive influence on local hazard mitigation efforts (e.g. Brody et al., 2003; 
Burby, 2003; Godschalk et al., 2003), planners who intentionally mobilize the public to 
participate may have a positive influence on hazard mitigation.  Political role orientations 
may also lead planners to personally advocate for proposals and/or design features that are 
consistent with their own commitments.  When they do so, their influence on hazard 
mitigation can be positive or negative, depending upon which issues they prioritize.  For 
example, some issues (e.g. economic development and affordable housing) may be 
antithetical to hazard mitigation goals, in that they might encourage the development of 
hazardous areas for economic and residential uses at the possible expense of public safety.   
In addition, planners may also be able to affect mitigation indirectly.  Howe & 
Kaufman (1979, p. 251) argue that politically oriented planners are more likely than 
technically oriented planners to involve citizens in implementation, whether by mobilizing 
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support for particular proposals, neutralizing opposition to proposals, or in some other way.  
This is relevant for hazard mitigation because researchers have found a link between public 
participation and the success of implementing hazard mitigation plans.  Godschalk et al. 
(2003 p. 750) note that without active citizen involvement in their preparation, plans for 
hazard mitigation can falter when efforts are made to implement recommended policies.  
Conversely, Burby (2003 p. 39) found that the success of implementing hazard mitigation 
measures proposed in plans doubled when the number of stakeholders who participated in 
making the plan increased from less than five to ten or more.  This suggests that planners can 
affect mitigation indirectly by actively involving citizens in the site plan review process, 
which they are more likely to do as the strength of their political role orientations increase. 
1.3.2 Why Planner Characteristics Might Not Be Associated with Hazard 
Mitigation 
 
Yet a strong commitment to mitigation and strong political role orientations may not 
be sufficient to guarantee that planners will be able to successfully promote flood hazard 
mitigation.  A number of observers have argued that other entities may have more influence 
over the development and design of communities than planners do, and that much of the 
planning of American cities is carried out by individuals who are not members of the 
planning profession (e.g. developers, business leaders, elected officials, bureaucrats in other 
disciplines, etc.) (Brooks, 1988, p. 241).  Despite the important role that planners play in 
reviewing development project applications, the persons holding proprietary interests in land 
are often the “real land use planners” who determine what actually gets built, when it gets 
built, and what it looks like (Peiser, 1990, p. 496; Caldwell, 1993a, p. 30).  Because new 
development poses the potential for increased tax revenues, most American cities (fearful of 
economic decline and stagnation) have afforded the large-scale developer a “red carpet 
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reception” (Brooks, 1988, p. 246).  Planners are valued primarily to the extent that they 
“facilitate” the development process, and attempts to inject other values into that process are 
often tolerated only until such values get in the way of private entrepreneurship (ibid). 
Peiser (1990, p. 496) contends that, while planners can enforce rules and regulations, 
their influence in affecting change is in recession and they no longer create the “grand 
design.” Berke (2002) notes that, while up until the 1960s planning had a history of visionary 
ideas for guiding the development of towns, cities, and regions, claims have been 
increasingly made that planning no longer commands a “centering” influence.  A number of 
other authors observe that planners typically do not have the authority to implement their 
proposals or to make important decisions about public policy (Beckman, 1964; Ranney, 
1969; Kaufman, 1979; Baum, 1983; Healey, 1991; Alexander, 1992).  This lack of influence 
can be particularly frustrating for those that Peiser (1990, p. 496) calls “positive” planners, 
whose goal is to have a “positive” impact on the built environment.  These planners have 
frequently discovered that planning does not have as much influence over America's built 
environment as they may have once thought it did.   
It has been argued that the very nature of planning as a reactive, regulatory process 
places limits on what planners can achieve.  Dalton's study of local planning agencies in 
California demonstrates the weaknesses of regulation for implementing plans (Dalton, 1989).  
Dalton notes that the reactive nature of the regulatory process leaves the initiative for 
implementation in the hands of developers, rather than planners.  Because planners are 
generally cast in a position of reacting to developers' initiatives, that very role limits their 
impact.  Planners can tell developers what they cannot do, and suggest what they should do, 
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but the developer frequently makes the final decision concerning what will or will not happen 
(Peiser, 1990, p. 498). 
1.4 Conclusion 
 
Existing research on natural hazard mitigation suggests that planners can make a 
positive contribution to hazard mitigation, provided that they are committed to hazard 
mitigation goals.  At the same time, research on planning practice suggests that planners have 
little influence over the design of their communities, and that those who own and develop 
land are the “real” land use planners.  This study seeks to help settle this apparent 
contradiction by providing empirical evidence as to the association between planner 
characteristics and the design of development projects with respect to natural hazard 
mitigation.  If planner characteristics found to be associated with the design of development 
projects, there may be reason to believe that planners have more influence over planning and 
design than is suggested in the planning practice literature. 
1.5 Study Overview 
 
Chapter 1 presented the purpose of this study and the research questions the study 
seeks to address.  The problems associated with flood hazards in the United States were 
examined and the case was made that land use planning can be used to reduce losses from 
flood hazards.  The concepts of planners’ commitments and role orientations were 
introduced, and their potential importance for flood hazard mitigation was identified.  The 
chapter concluded with a discussion of planners’ alleged lack of influence on land use and 
development within their communities. 
Chapter 2 explores issues relating to the exercise of discretion by government 
employees responsible for implementing plans and policies.  The case is made that planners 
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can exercise discretion during plan implementation, and that their own commitments and role 
orientations might influence the manner in which they implement plans and policies.  
Particular features of contemporary land use planning that might foster planners’ exercise of 
discretion are identified, and the concepts of planners’ commitments and role orientations are 
discussed in detail.  The chapter concludes by discussing the potential importance of 
planners’ commitments and role orientations for flood hazard mitigation. 
Chapter 3 uses information from chapters 1 and 2 to develop a conceptual model that 
can be used to predict flood hazard mitigation features in development projects.  The model 
is presented, the variables used in the study are described in conceptual terms, and the 
hypotheses are laid out.  The chapter concludes with a discussion of how the research design 
allows for the research questions to be addressed. 
Chapter 4 presents the research design, methods, and variables used in this study, as 
well as descriptive statistics for the variables under study.  The sampling procedures and 
sample are described, followed by a discussion of the survey data collection activities.  Next, 
the statistical techniques used to address the research questions are discussed, and potential 
threats to the validity of inferences are identified, along with a description of how the threats 
are addressed.  The chapter concludes by describing in detail the variables under study, 
including their definition and measurement, and by presenting descriptive statistics for the 
variables. 
Chapter 5 presents the results of bivariate and multivariate regression analyses used to 
test hypothesized relationships between variables included in the conceptual model presented 
in Chapter 3.   
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Chapter 6 examines the degree to which the regression results and findings from 
personal interviews with planners provide support for the hypotheses posed in Chapter 3, and 
a discussion of important themes that emerge from the analyses.  The chapter ends with 
suggestions for future research and general conclusions.  
  
 
 
CHAPTER 2 
 
2. PLANNERS’ EXERCISE OF DISCRETION IN PLAN 
IMPLEMENTATION 
 
 
 
 
2.1 Plan Implementation 
 
Burby (2003, p. 33) notes that “plans that do little else besides gather dust on 
government shelves have been an issue for some time.” In order for plans to “matter” (ibid), 
they must influence particular planning decisions in such a way that plan policies are 
reflected in those decisions.  If plan policies are not reflected in planning decisions, then plan 
policies may be of little value and the plan may as well stay on the shelf.   
Plans and policies are implemented by “formal implementers,” those actors in the 
governmental arena who are expressly granted the legal authority, responsibility, and public 
resources to carry out policy directives (Nakamura & Smallwood, 1980, p. 47).  Planners 
thus constitute formal implementers, in that they are typically granted the authority and 
responsibility for implementing comprehensive plan policies and land use regulations.  In the 
case of plan policies relating to natural hazard mitigation, the extent to which such policies 
are implemented has been found to rest heavily upon the commitment of planning agencies to 
implement them.  In fact, the “the willingness of planners to act” is considered the “key” to 
more effective mitigation programs in local governments (Burby et al, 1997. pp. 129-130).   
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In theory, the official adoption of legally-binding comprehensive plan policies and 
land use regulations might be expected to be sufficient to guarantee that those policies and 
regulations will be reflected in particular planning decisions.  However, implementation 
studies show that what appear to be “simple sequences of events” actually depend upon 
“complex chains of reciprocal interaction” (Pressman & Wildavsky, 1973, p. xvii).  A 
planning agency (like other public bureaucracies) is “more than a mere conduit through 
which the values and aspirations of various segments of the community are incorporated into 
public policy” (Rourke, 1984, p. 2).  Public bureaucracies are in fact home to “a great variety 
of highly organized and technically trained professional personnel, whose knowledge and 
skill powerfully influence the shape of official decisions” (ibid).  Due in part to the influence 
that planners have on implementation, the “realities of policy in practice often differ from 
intentions on paper” (May, 2003, p. 223).  In particular, planners might not implement 
policies and regulations as they were intended to be implemented. 
2.1.1 Why Plans Might Not Be Implemented According to Legislative Intent 
 
There are two fundamental reasons why planners might not implement policies and 
regulations according to the manner in which policy-makers intended.  The first reason is that 
it is not always possible to divine the will of policy-makers from their policies with complete 
accuracy, as laws are often so general that they require elaboration by implementers (Peters 
& Pierre, 2003, p. 1).  For example, Porter (1997) notes that growth management laws in 
many states have been adopted without well-defined administrative rules, with this lack of 
programmatic clarity serving as a barrier to effective implementation (Anthony, 2004, p. 
393).  Of particular importance to this study, comprehensive plan policies often reflect 
similar levels of generality, thus providing “limited guidance for decision-makers and 
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maximum opportunity for unpredictable results” (Porter, 1996, p. 1).  Denhardt (1988, pp. 
17-18) argues that the complexity of the implementation process makes it impossible to 
define “exactly what an administrator should do in any given instance,” and that “it is not 
possible for legislators to write policies in such a way that administrators will never be 
presented with a situation in which they must interpret and define exactly how the policy is to 
be implemented.” As a result, even when implementers are fully committed to implementing 
policies according to legislative intent, some degree of variation is inevitable with respect to 
how policies are implemented and how closely they match the intentions of policy-makers. 
The second reason why planners might not implement policies and regulations 
according to legislative intent is that planners can sometimes exercise sufficient discretion in 
implementation to intentionally deviate from legislative intent.  Forester (1987, p. 304) 
observes that planners can exercise substantial discretion within the formal guidelines of site 
plan review.  There is often room for varying interpretations of rules, and different planners 
may see things differently (Bardach & Kagan, 1982, p. 30).  Planners typically have 
significant control over the techniques by which policy is carried out (Rourke, 1984, pp. 29-
30), and even when a planner’s capacity to exercise discretion is severely limited, s/he still 
has some alternatives that can help carry forward a “feasible planning effort” (Morris & 
Binstock, 1966, pp. 126-127). 
2.1.2 Potential Problems Associated With the Exercise of Discretion 
 
The exercise of discretion (especially by un-elected bureaucrats) is a source of 
“widespread anxiety”, because of the possibility that “administrative agencies will become in 
effect self-directing organizations – responsive to cues and directions they give themselves 
rather than to those they receive from the political bodies that are the source of legitimate 
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authority in the state” (Rourke, 1984, p. 16).  Along these lines, Forsyth (1999, pp. 9-10) 
summarizes five potential problems that have been identified in the literature with respect to 
the exercise of bureaucratic discretion (Dobel, 1990; Goodin, 1988; Lipsky, 1980; Waldron, 
n.d.).  First, investing bureaucrats with discretionary powers lengthens the chain of 
accountability to the general public, possibly undermining democracy.  Second, bureaucrats 
can potentially use their discretion to manipulate and/or exploit.  Third, discretion may inject 
arbitrariness that leads to uncertainty, unpredictability, and insecurity.  Fourth, seeking 
information on which to base discretionary judgments can be intrusive and violate privacy.  
Fifth, when bureaucrats pursue goals through any means they deem necessary, they implicitly 
communicate a message that they believe their own practical judgments about actions to be 
better than the official guidelines.   
Of particular relevance for this study is the possibility that planners can exercise 
discretion in such a way that implementation deviates from official policies and regulations, 
by becoming either more or less strict in relation to legislative intent.  Planners do not always 
pay attention to what policy-makers want them to, and do not always want to do what policy-
makers want them to (Heimer, 2008, p. 31).  Implementers are not always disposed to 
implement policies as those who originally made them would like (Edwards, 1980, p. 11), 
and as a result, planning agencies (with sufficient resources and the willingness to use them) 
may frustrate political direction (Wood, 1988, p. 229).  Within the context of land use 
planning, for example, McDougal (1973, p. 257) claims that “every published empirical 
study shows a dramatic discrepancy between the actual administration of the zoning 
ordinance and the legal requirements.” At least some of these discrepancies are presumably 
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at least a partial result of the exercise of discretion on the part of planners responsible for 
implementing the zoning ordinances. 
Edwards (1980, p. 98) describes how implementers’ dispositions toward plans and 
policies can pose serious obstacles to policy implementation.  Dispositions may hinder 
implementation when implementers simply disagree with the substance of a policy and their 
disagreement leads them not to carry it out (ibid, p. 115).  When implementers oppose a 
policy option, they can prevent it from “ever being tried” (ibid, p. 92), a possibility that is 
particularly likely when policies “elicit strong (negative) feelings” from implementers (ibid, 
p. 114).  In such cases, their own substantive policy views or personal interests may inspire 
them to give “priority in time and resources to implementing programs which they consider 
to be primary, and those policies which they consider secondary may be shortchanged” (ibid, 
p. 116).  In addition, implementers may “avoid the full impact of a policy by selectively 
perceiving its requirements, and ignoring at least some of those which are at odds with their 
views” (ibid, p. 115).  In the end, implementer opposition to policies may defeat the goals of 
the policy after it becomes law (ibid, p. 92). 
2.1.3 Potential Benefits Associated With the Exercise of Discretion 
 
Yet, the exercise of discretion on the part of planners who implement plans and 
regulations is not without potential benefits for communities as well.  Rourke (1984, p.40) 
argues that the exercise of discretionary authority by administrators “has a vital role in 
protecting and advancing human welfare.” In particular, the use of discretion enables 
planners to respond to the particular features of specific situations with a degree of flexibility 
that can produce “better” results than those achieved through an inflexible, “one-size-fits-all” 
approach.  Smith (2003, p. 354) notes that “traditional public management has been criticized 
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as rigid, inflexible, ineffective and unresponsive to the needs of citizens.” The application of 
inflexible, uniform regulations can sometimes produce “unreasonable” results (Bardach & 
Kagan, 1982, p. 3), i.e. results that do not yield the intended benefits and/or that entail costs 
that clearly exceed the resulting social benefits (ibid, p. 6).  Bardach & Kagan (ibid, p. 31) 
believe that this problem of “regulatory unreasonableness” is ultimately the result of 
constraining regulatory discretion.  When implementers are able to exercise discretion in the 
process of implementing plans and policies, their discretion enables (though does not 
guarantee) the application of their technical expertise in a way that can make the policies 
being implemented “more technically appropriate for the circumstances” (Peters & Pierre, 
2003, p. 1).  Broadly speaking, granting discretion to implementers  
…recognizes the limits of rule making in handling particular cases and changing 
circumstances…The whole reason for allowing discretion is to enable officials to respond to 
specific circumstances to make the function of the large organizations more humane, just, 
efficient, and so forth (Forsyth, 1999, p. 7). 
 
2.1.4 What Guides Planners’ Exercise of Discretion? 
 
Regardless of whether the benefits of discretion outweigh the costs or vice versa, the 
exercise of discretion by implementers appears to be virtually inevitable.  Forsyth (ibid, p. 9) 
concludes that it is impossible for “ planners to work in a way that is absolutely neutral in 
any sense.” Bureaucracy is “not a machine,” and “discretion is impossible to avoid whether 
bureaucrats are making policies, planning, or providing services” (ibid, p. 12).  Short of a 
“participatory democracy or an absolute dictatorship,” (and perhaps not even then), 
discretion cannot be removed altogether (ibid, p. 8).  
If it is inevitable that planners responsible for implementing plans and regulations can 
exercise some level of discretion, the question then becomes, what guides planners in their 
exercise of discretion? It might be argued that planners’ use of discretion is ultimately 
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controlled by some combination of political officials, formal rules, and/or organizational 
hierarchy.  However, Sandfort (2000, p. 742) argues that even when this formal structure is 
very strong, it is “not what guides front-line actions.” Rather, “front-line workers exert their 
own judgments and develop their own strategies for utilizing administrative rules, completing 
standard forms, and responding to clients” (ibid).  Dahl (1970) notes that the primary control 
on administrative behavior is ultimately the values held by the bureaucrat, which “operate 
beyond the decisions and actions that can reasonably be monitored by political overseers” 
(Meier & O’Toole, 2006, p. 178).   
That bureaucrats’ exercise of discretion is largely determined by their own personal 
values is a theme that permeates the implementation literature.  Sabatier & Mazmanian 
(1981, pp. 19-20) identify the commitment of agency officials to the realization of statutory 
objectives as “the variable most directly affecting the policy outputs of implementing 
agencies.” Edwards (1980, p. 11) argues that if implementation is to proceed effectively 
implementers must “desire to carry out a policy.” When implementers support a particular 
policy, they are more likely to carry it out as the original decision-makers intended.  But 
when implementers’ attitudes differ from those of decision-makers, the process of 
implementing a policy becomes “infinitely more complicated,” and the policies may very 
well not be implemented as written or implemented at all (ibid p. 89).  When implementers 
are asked to execute orders with which they do not agree, “inevitable slippage occurs 
between policy decisions and performance.” In such cases, implementers will often exercise 
their discretion to hinder implementation (ibid, p. 90).  No matter how well a statute 
structures the formal decision process, the attainment of statutory objectives is unlikely 
  33
unless officials in the implementing agencies are strongly committed to the achievement of 
those objectives (Sabatier & Mazmanian, 1981, p. 13).   
These observations may be particularly true of planners, who “come into the 
profession laden with values” (Slater, 1984, p. 252).  Planners have tended to believe that 
they can apply their values to (1) influence investments to improve society, (2) influence 
political decisions with information, and (3) convince others of the rightness of 
recommendations (ibid, p. 254).  Because planners have “interests of their own that 
sometimes motivate circumvention of central direction” (Wood, 1988, p. 214), they may 
exercise discretion in such a way that public policies are more consistent with bureaucratic 
values than the goals of elected officials (Eisner & Meier, 1990, p. 275).  As a result, the 
study of plan implementation “cannot be isolated, analyzed, or interpreted without first 
viewing the process from the perspective of the individual planner” (Morris & Binstock, 
1966, p. 17).   
2.1.5 How Planning Practice Might Foster the Exercise of Discretion 
 
2.1.5.1 Planners Interact Directly With the Public 
 
This study focuses on the commitment of individual planners to natural hazard 
mitigation within the context of the site plan review process, and whether that level of 
commitment is associated with mitigation site design features in development projects under 
review.  The planners under study are responsible for reviewing development project site 
plans on behalf of their local governments to ensure compliance with applicable plans and 
regulations.   
In addition to the amount of room for exercising discretion that appears to be 
inevitable in policy implementation, there are two aspects of the current state of land use 
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planning practice that may provide the planners under study with additional opportunity to 
exercise discretion so as to influence the design of development projects.  First, land use 
planners typically have direct, in-person contact with the applicants (e.g. developers, 
designers, etc.) who submit the development project site plans to the local government for 
approval.  In this sense, planners constitute “street-level bureaucrats” as described by Lipsky 
(1980).  Street-level bureaucrats are workers who “interact with and have wide discretion 
over the dispensation of benefits or the allocation of public sanctions” (ibid, p. xi).  They 
play a de facto policy-making role that is built upon two interrelated facets of their positions: 
relatively high degrees of discretion, and relative autonomy from organizational authority 
(ibid, p. 13).  The work of street-level bureaucrats represents  
…the major point of contact between citizens and the State.  The average citizen will 
encounter the postal clerk, the tax collector and the policeman much more frequently than 
their elected representatives.  This contact between state and society…(means)…that the 
implementation of laws by the lowest echelons of the public service defines what the laws 
actually mean for citizens.  The laws of a country are what is implemented, and lower 
echelon employees…often have substantial discretion over how implementation occurs and 
who actually gets what from government (Peters & Pierre, 2003, p. 2). 
 
Thus, by virtue of their position at the “interface between citizens and the state,” street-level 
bureaucrats have significant opportunities to influence the delivery of public policies 
(Meyers & Vorsanger, 2003, p. 246).  They make important discretionary decisions in their 
direct contact with citizens, who tend to define public policies not as crafted in statutes, but 
as delivered to them by street-level bureaucrats (Winter, 2003, p. 209).  In essence, these 
front-line workers exert influence well beyond their formal authority.  They operate “as 
bureaucrats who not only deliver but actively shape policy outcomes by interpreting rules 
and allocating scarce resources.  Through their day-to-day routines and the decisions they 
make, these workers in effect produce public policy as citizens experience it” (Meyers & 
Vorsanger, 2003, p. 246).  
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2.1.5.2 Planning Practice Has Increasingly Emphasized Flexibility 
 
The second aspect of contemporary land use planning that may provide planners with 
an opportunity to exercise discretion and influence the design of development projects is an 
increasing emphasis on flexibility and innovation in land use regulations and site design 
practices.  Conventional zoning schemes that have been used since the first half of the 20th 
century have drawn significant criticism, in large part because of their alleged lack of 
flexibility.  Kendig (1982, p. 19) laments the “cookie cutter” designs that are produced 
through the rigid applications of minimum lot area and frontage requirements that apply to 
every lot in a given zoning district, and how these inflexible standards “ignore natural 
features of the land in single-minded pursuit of maximizing the number of lots in the 
development.” This scenario provides a perverse incentive to developers, who are penalized 
for protecting natural features (by losing lots in the process).  Even when they recognize the 
value of protecting natural features of development sites, developers can only do so at their 
own expense (ibid, p. 20).  As a result, “forests have been felled, floodplains and marshes 
have been filled (often with serious flooding consequences), and agricultural land has been 
destroyed” (ibid, p. 3).  Kendig notes that “while public opinion often casts developers in the 
villain’s role, the truth is that zoning has failed to prohibit such activities and often 
encourages them” (ibid).  Porter et al. (1988, p. 3) report that some critics raise ideological 
objections (i.e. that zoning violates private property rights), others make economic arguments 
against zoning (i.e. that it distorts land markets without actually correcting market failures), 
and still others blame zoning for racial and economic segregation.  In short, zoning is “too 
intractable” and “too inflexible” to respond to “changing economic, social, and real estate 
market expectations” (Porter, 1988, p. 6).   
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It was not long after zoning’s “first major wave of popularity in the 1930s” that the 
first efforts were made to overcome the deficiencies associated with conventional zoning 
practices (ibid, p. 10).  Beginning in roughly the 1950s, land use professionals began 
expending “an enormous amount of intellectual energy” to devise alternatives to traditional 
zoning, usually with the goal of introducing additional options to the traditional framework 
(ibid, pp. 3-4).  These options included offering developers incentives and more flexible 
application of requirements, often in exchange for more administrative leeway in making 
decisions.  Such devices as special districts, floating zones, overlay zones, planned unit 
development provisions, and so on were all proposed in an attempt in part to allow 
developers to respond more creatively to special physical conditions of project sites (ibid).  
Among these techniques, Porter (1988, p. 6) argues that “none are more intriguing” 
than performance-based zoning.  Performance-based zoning does not organize uses into a 
hierarchy, but instead imposes minimum levels of “performance” by setting standards that 
must be met by each land use (Kendig et al., 1980, p. 3).  This approach permits more 
flexibility and design options for a developer than does conventional zoning (ibid, p. 281), 
and the ability to mix land uses allows for more flexible planning of a project site 
(McDougal, 1973, p. 264).  According to Porter (1988, p. 6), beginning with the adoption of 
industrial performance standards in the 1950s and the spread of environmental standards in 
the 1960s and 1970s, flexible performance criteria have caught the attention of many local 
planners and developers. 
By the early 1960s, planned units developments (PUDs) that incorporated 
performance standards were being built and encountering success (Moore & Siskin, 1985, p. 
5; Porter et al., 1988, p. 11).  PUDs are development projects characterized by 
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comprehensive planning as a single entity at a neighborhood level (Malone, 1990, p. 12.6).  
They usually contain a variety of housing types and/or land uses and open space/facilities 
owned in common (Moore & Siskin, 1985, p. 5).  Moore & Siskin (ibid, p. 13) identify four 
primary goals that inspire communities to allow PUDs: (1) flexibility in development 
standards; (2) encouragement of innovative housing types and products; (3) provision of 
increased amenities; and (4) increasing the role of negotiation in the public regulation of 
development.  The first and fourth of these goals (i.e. increased flexibility and negotiation) 
are of particular relevance for this study.   
Malone (1990, p. 12.7) writes that the “hallmark” of PUDs is flexibility in the site 
design process.  PUDs differ from traditional zoning and subdivision regulations in that 
specific, district-wide building requirements are typically relaxed or eliminated to encourage 
more innovative design and provide more common open space (ibid).  Expanded flexibility 
provides opportunities to experiment with creative community designs, including (for 
example) the clustering of dwellings around a common open space or the division of large 
developments into small, neighborhood-oriented units (Tomioka & Tomioka, 1984, p. 171).  
As a result, project designers are better able to tailor the development to the site and its 
natural features, thus allowing the municipality to simultaneously further its environmental 
protection goals while still encouraging development (Moore & Siskin, 1985, p. 13).  For 
example, Malone (1990, p. 12.7) explains that 
PUD regulations may suspend residential lot size and building setback requirements so that 
development may be clustered and one or more open space areas provided.  PUD regulations 
may also provide incentives or density bonuses in exchange for a choice of housing types or 
sizes, open spaces, or extra landscaping or design features.  In this manner PUDs may be used 
to protect environmentally sensitive areas such as wetlands, floodplains, aquifer recharge 
areas, and steep slopes by allowing land developers ways to cluster development. 
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2.1.5.3 Flexibility in Site Design Can Mean More Negotiation Between Planners and 
Developers 
 
Flexibility in site design also increases the need for negotiation between planners and 
developers.  While the impossibility for regulations to address all potential issues makes 
some degree of negotiation inevitable even under conventional zoning schemes (Tomioka & 
Tomioka, 1984, p. 164), the range of factors that must be considered in PUD applications is 
even more complex (Moore & Siskin, 1985, p. 26).  To help manage this complexity, 
developers often hire more professionals and engage in far more detailed planning than is 
done in conventional development (Tomioka & Tomioka, 1984, p. 175).  Along these same 
lines, plans for PUDs are subject to a stricter, more detailed site plan review process and 
more extensive negotiations take place between PUD developers and local governments 
(Kendig et al., 1980, p. 344; Tomioka & Tomioka, 1984, p. 175).  In fact, this expanded role 
of negotiation may be the most significant distinction between developing under PUD 
provisions and under conventional zoning provisions (Moore & Siskin, 1985, p. 15).    
From the standpoint of both planners and developers, the increased importance of 
negotiations has potential advantages (Tomioka & Tomioka, 1983, p. 163).  Negotiation 
gives local governments (and planners) bargaining power “on behalf of the public interest”, 
and gives developers a chance to “reason out the design specifics rather than tying 
themselves to inflexible preset standards” (ibid).  The increased ability of planners to bargain 
with developers regarding particular site design features highlights the importance of 
planners’ exercise of discretion.  As local government approaches to land use regulation 
increasingly rely on flexibility and negotiation between planners and developers to determine 
site design features, planners may gain increasingly more ability to exercise discretion so as 
to promote particular site design features that are important to them.   
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2.1.6 New Urbanist Design and Flood Hazard Mitigation 
 
This study is interested in planners’ exercise of discretion to promote the 
incorporation of flood hazard mitigation features in New Urbanist developments (NUDs).  
This context provides a useful setting in which to explore planners’ exercise of discretion, for 
at least two reasons.  First, the issue of natural hazard mitigation is one over which planners 
have been found to have influence.  Second, in comparison with conventional development 
projects, New Urbanist design may be relatively amenable to the incorporation of flood 
hazard mitigation features. 
Previous research has found that planners’ commitment to hazard mitigation, 
planners’ capacity for conducting site plan review, and planners’ enforcement style all 
influence hazard mitigation efforts (Berke & French, 1994; Burby & Dalton, 1994; Burby & 
May, 1998; Burby & May, et al, 1997; Burby et al., 1998; Dalton & Burby, 1994).  May 
(2003) provides one possible explanation for why the issue of natural hazard mitigation lends 
itself to planners’ influence.  May (ibid, p. 226) suggests that it is useful to view different 
political environments that affect policy design and implementation as a continuum with one 
extreme labeled “policies with publics4” and the other extreme labeled “policies without 
publics.” The former involves well-developed coalitions of interest groups to address 
particular issues; the latter involves limited development of interest groups, usually restricted 
to technical and scientific communities (ibid).  When policies lack interest groups to address 
them, solutions tend to be dominated by “technocratic experts” (May, 1991, p. 194).  Under 
these conditions, there is a greater degree of agency implementation autonomy (McFarland, 
1987).  Given that natural hazard mitigation is typically an issue that lacks “publics” (Burby, 
                                                 
4“Publics” are identifiable groups who are interested in particular policy issues and actively involved in efforts 
to deal with them (Cobb & Elder, 1972, pp. 104-108).   
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2003, p. 34), it follows that planners can be expected to encounter a relatively high degree of 
autonomy in the process of implementing polices and regulations relating to natural hazards, 
which might help explain why their exercise of discretion has been found to be able to 
influence hazard mitigation in a meaningful way. 
Planners’ exercise of discretion with respect to natural hazard mitigation may be 
particularly influential within the context of New Urbanist design.  NUDs, which are 
essentially a relatively new form of planned unit development, focus on promoting 
“walkable, neighborhood-based development as an alternative to sprawl” (Congress for New 
Urbanism).  New Urbanism is based on a set of 27 principles ratified in the “Charter of New 
Urbanism” that are intended to foster more carefully delineated public space, better mixing of 
uses in compact urban forms, and stronger open space and transportation networks 
(MacDonald, 2004, p. 15).  Berke et al. (2003a, pp. 5-6) hypothesize that two site design 
features of New Urbanist design (i.e. high densities and mixed land uses) may make NUDs 
particularly amenable to reducing natural hazard risks.  First, high densities allow project 
designers to accommodate the same number of dwelling units that a conventional project 
accommodates, but on a smaller quantity of land.  This may reduce the need for intruding 
into the floodplain and environmentally sensitive areas.  Second, mixing land uses can reduce 
the amount of land needed for development by (for example) placing employment and retail 
uses within walking distance of residential uses, thus possibly reducing the amount of land 
needed for roads and parking spaces, which, again, can reduce the need for intrusion into the 
floodplain.  
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2.1.7 Planners’ Role Orientations 
 
While the context of flood hazard mitigation in New Urbanist development projects 
may theoretically provide a relatively large degree of freedom for planners to exercise 
discretion, Mazmanian & Sabatier (1983, p. 35) argue that the exercise of discretion by 
implementers to promote particular commitments is unlikely to succeed unless implementers 
“display skill in using available resources to that end,” with this skill comprising both 
“political and managerial elements.” Some planners do not possess the necessary skills to 
successfully promote their own commitments, and some are simply not comfortable doing so.  
Exercising discretion can involve “a great deal of anxiety for the person who exercises it,” 
and “not all bureaucrats enjoy using the power thus thrust upon them” (Rourke, 1984, p. 41).  
Some bureaucrats “retreat from the exercise of discretion whenever possible” (ibid). 
The willingness and ability of planners to exercise discretion with respect to natural 
hazard mitigation in the site plan review process may thus depend upon a concept that the 
planning literature labels “role orientations.” Planners’ role orientations refer to planners’ 
beliefs and attitudes regarding such issues as what is appropriate behavior for planners and 
what influence (if any) personal commitments should have on planners’ work, among others.  
Thus, planners’ role orientations may help determine whether and how planners exercise 
discretion during site plan review. 
Research on planners’ role orientations (e.g. Meltsner, 1976; Howe & Kaufman, 
1979; Howe, 1994) has typically conceptualized the behaviors and activities of planners in 
terms of “technical activities” (e.g. analyzing population data to forecast community growth 
patterns) and “political activities” (e.g. mobilizing citizen groups to counter a proposed 
development project).  The technical dimension reflects the traditional idea that planning is a 
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“rational” process in which the planner is a value-neutral technical adviser to decision-
makers; the political dimension envisions the planner as an active participant in decision-
making and an active advocate for particular policies and ideas (Howe & Kaufman, 1979; 
Escuin-Rubio, 1994; Baum 1986).   
Three different studies developed typologies of planners’ role orientations based on 
the technical and political role dimensions.  Each study identified four different orientations, 
with each having differing implications for planners’ behaviors in the workplace.   
2.1.7.1 Meltsner: Technicians, Politicians, Entrepreneurs, Pretenders 
 
Meltsner (1976) developed a typology of role orientations based on interviews with 
116 federal policy analysts that were used to measure political and analytical strengths and/or 
skills.  Information gathered in the interviews was used to classify interviewees according to 
four role orientations: “Technicians” (low political/high analytical); “Politicians” (high 
political/low analytical); “Entrepreneurs” (high political/high analytical); and “Pretenders” 
(low political/low analytical).   
Meltsner’s Technician (pp. 18-30) is an “academic researcher” who “weaves around 
(him/herself) a protective cocoon of computers, models, and statistical regressions.  (S/he) 
knows about politics, but not much.  Politics is somebody else’s business.” The Technician 
often omits (or is blind to) political considerations, keeping personal political views to 
him/herself and separating them from his/her work (at least, in theory).  Technicians focus on 
the best means to achieve given ends, and define success in personal terms, in their ability to 
do work of quality, and to develop models that work.  Confidence in their work is a primary 
consideration, and influence is an afterthought. 
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Politicians (pp. 30-6) are “risk takers” who “want to be where the action is.” They are 
likely to focus on a single preferred alternative rather than give equal attention to all 
alternatives.  Politicians are not concerned with the quality of their work per se, but rather 
with its impact.  If it makes an impact it is successful, “even if it is bad analysis technically”  
The Entrepreneur (pp. 36-47) is both Technician and Politician, and knows how to 
work with “numbers and people” (emphasis added).  The distinguishing feature of the 
Entrepreneur is a balance of concern for short-term demands and the long-term implications 
of policy analysis.  Success for Entrepreneurs depends on whether policies are implemented, 
whether they bring about positive change, and whether they benefit their intended targets.  
The Entrepreneur tries to understand political considerations and to incorporate them into 
analysis. 
Meltsner apparently does not know what to make of the Pretender role orientation, 
and does not discuss it. 
2.1.7.2 Howe and Kaufman: Technicians, Politicians, Hybrids, No Role Defined 
 
Howe and Kaufman (1979) developed a similar typology of roles for city planners.  
Their typology is used to classify planners into dominant roles according to their scores on 
two scales, one concerned with the technical dimensions of role, and the other with the 
political dimensions.  Planners are characterized as high or low on each of these scales, with 
the scores being combined to create four possible roles:  “Technicians” (high technical/low 
political); “Politicians” (low technical/high political); “Hybrids” (high technical/high 
political); and “No Role Defined” (low technical/low political). 
The Technician focuses on two central themes: the importance of technical analysis 
and the planners’ deference to elected officials.  Technicians believe that their power and 
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influence in the community decision-making process stems from the information they 
provide to decision-makers, not from their personal advocacy on issues.  They are not 
proactive and have little or no concern for implementation.  Technicians believe that planners 
should be value neutral in their work, and that elected officials (rather than planners) should 
determine what is in the public interest for their communities.  They do not allow their work 
to be influenced by their own personal values, and do not challenge agency policy (Howe, 
1994; Howe and Kaufman, 1979; Escuin-Rubio, 1994). 
Politicians are, by their nature, often directly and overtly politicized.  They feel 
competent and comfortable with the political side of planning, and have learned to accept and 
deal with conflict in their professional lives.  Most importantly, Politicians want to see 
results.  They typically see planning as a tool for accomplishing particular goals to which 
they are committed, and they expend energy seeking to create enough autonomy and amass 
enough influence to contribute actively to achieving the goals they value.  The substantive 
values to which these planners are committed are not necessarily shared by the residents of 
the communities in which they work, but Politicians nevertheless believe that they should 
pursue their own values and conception of the public interest(s).  In order to achieve their 
own personal goals, Politicians are more prone to lobby, mobilize support, and neutralize 
opposition than are Technicians (Howe and Kaufman, 1979; Escuin-Rubio, 1994). 
Somewhere in between the two extremes of the Technician and the Politician lies the 
Hybrid planner, who recognizes that planners’ technical skills are needed but must be 
combined with other skills (e.g. communication) in order to be effective (Briassoulis, 1999, 
p. 895).   
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The No Role Defined orientation refers to planners who are ambivalent about politics, 
in that they simultaneously believe that they cannot avoid acting politically and they could 
benefit from doing so but want to avoid the risks of political action (Baum, 1988, p. 39). 
2.1.7.3 Howe: Traditional Technicians, Active Planners, Process Planners, Closet 
Politicians 
 
Roughly 15 years after Howe and Kaufman developed their typology, Howe (1994) 
refined the typology to include four updated role orientations: Traditional Technicians, 
Active Planners, Process Planners, and Closet Politicians.  Howe’s typology differs from 
those previous to it in that it envisions a particular role orientation (i.e. the “Closet 
Politician”) for planners who wish to behave in a certain way but do not do so because of 
organizational and/or personality constraints. 
Traditional Technicians are similar to the technical planner common in the planning 
literature.  They are generally not proactive and have little or no concern for implementation.  
They focus on providing advice to elected officials rather than on lobbying for particular 
proposals, and their advice is primarily based on research and technical analysis.  They 
believe in the separation of planning from politics, and that planners should be value neutral 
in their work.  Those who do have strong personal values do not allow them to influence their 
planning recommendations.  With respect to defining the public interest, they defer to elected 
officials (ibid, pp. 113-120).  
Active Planners are the most directly and overly politicized.  They see planning as a 
tool for accomplishing particular goals to which they were committed, and they attempt to 
amass enough influence to achieve their goals.  They have substantive values that they strive 
to see realized, even when these values are not shared by the residents of the communities 
where they work.  They lobby actively, and mobilize citizens to support particular issues.  In 
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order to achieve their goals, they sometimes compromise certain ethical standards they 
brought into the planning field (ibid, pp. 129-137).   
Process planners have an overriding concern with the legitimacy of the planning 
process and a concern with keeping it open and responsive to input from a wide variety of 
groups.  They generally have little or no concern with implementation; their primary focus is 
not on the goals of planning but on the process.  When facing divisive conflicts, rather than 
playing the activist role, they played the role of a coordinator, a facilitator, or a mediator.  
They care about fairness and objective analysis, and do not feel it is appropriate to press their 
own agendas or ideals on their communities (ibid, pp. 137-140). 
Closet Politicians are somewhat of an “alter ego” of Active Planners, and the “polar 
opposite” of the Traditional Technicians.  They believe that planners should be politically 
active, but their ideas of what a planner should be are at variance with their own 
performance.  Of all four role orientations, they have the strongest commitment to 
substantive values, but are prevented from acting on them because of structural factors or 
personality issues (ibid, pp. 140-144).   
2.1.8 The Potential Significance of Planners’ Commitment and Role 
Orientations for Flood Hazard Mitigation  
 
Previous studies on the implications of commitment to natural hazard mitigation have 
used the planning agency as the unit of analysis (Berke & French, 1994; Burby & Dalton, 
1994; Dalton & Burby, 1994; Burby & May et al., 1997).  While these studies have found 
that the overall commitment of a planning agency to natural hazard mitigation has an 
influence on the content of plans and regulations aimed at reducing hazard-related losses, 
they have not found that this commitment has an influence on the implementation of those 
plans and regulations.   
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Thus, previous research leaves an important question unanswered.  Does the lack of 
an observed relationship between planning agency commitment and implementation mean 
that commitment does not influence implementation, as appears to be the case, or have 
previous studies failed to observe a relationship between commitment and implementation 
because they have focused on the wrong unit of analysis? Might it be the commitment of 
individual planners rather than the agency that influences implementation? 
While it is probably the case that individual planners’ commitments are influenced by 
their agencies, it is also probably the case that individual planners’ commitments do not 
perfectly match those of their agencies.  There can be differences in viewpoints within an 
agency (Edwards, 1980, p. 95), such that some planners may prioritize some issues more or 
less strongly than do their agencies.  As a result, imputing to each individual planner the 
same level of commitment to a particular cause that is displayed by his/her agency may very 
well constitute an ecological fallacy.  Furthermore, since the lion’s share of responsibility for 
reviewing particular development projects is often allocated to individual planners (rather 
than entire agencies), it may be the case that the commitments of these individual planners 
influence implementation in a way that is masked by measures of overall planning agency 
commitment.   
A strong commitment to natural hazard mitigation is important for public safety 
because planners responsible for reviewing development projects located in hazardous areas 
(e.g. floodplains) may face tradeoffs between various considerations, the resolution of which 
can be influenced by their own commitments.  Godschalk et al. (1999) note that decisions 
regarding natural hazard mitigation involve extensive value judgments with many competing 
values.  Tradeoffs must often be made among public safety, environmental preservation, 
  48
historic preservation, personal freedom, and individual property rights (ibid).  When faced 
with conflicts between competing interests to which they are expected to be committed in 
their jobs, planners often resolve such conflicts by “fall(ing) back on their personal values” 
(Baum, 1990, p. 65).  Thus, in seeking to balance conflicts between concerns such as public 
safety, individual freedom, etc. within the context of reviewing site plans for development 
projects in floodplains, planners’ own commitment to natural hazard mitigation may help 
determine the weight they place on each. 
Whether and to what extent planners’ actions are guided by their own commitments 
in the site plan review process may depend in part upon their role orientations.  Benveniste 
(1989, p. 5) notes that role orientations are useful because they help us to predict individual 
behavior.   In this study, it is expected that those planners mostly likely to (successfully) 
pursue their commitments are those with strong political role orientations.  In relation to 
planners without strong political role orientations, these planners are more likely to believe 
that their training and experience in land use planning makes them more qualified than 
elected officials to determine what is best for the public.  They are more likely to believe that 
their success as planners has more to do with making a substantive difference in the land use 
planning process than with producing high quality reports that simply gather dust on a shelf.  
They are more likely to believe that they should promote their own substantive commitments 
in their work, and enlist support from other entities (e.g. citizen groups) to achieve their 
goals.  Finally, they are more likely to have the “political savvy” necessary to successfully 
promote a cause (i.e. flood hazard mitigation) that is typically low (if not absent) on the local 
agenda.  Efforts to alter conventional development patterns (e.g. in such a way as to reduce 
risk from hazards) are likely to encounter significant opposition (Downs, 2005, p. 367), and 
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thus fostering change may require politically savvy planners, not just technical experts.  
Planners in this situation will likely need to be comfortable dealing with and resolving 
conflicts, garnering support from elected officials and citizens, and/or convincing developers 
and builders to deviate from their standard operating procedures.  These activities may 
require a different mindset and skill set from that of the traditional planner as technical 
expert: they may require a planner who wishes to utilize the political process to promote 
natural hazard mitigation, and has the necessary skills to do so. 
2.2 Conclusion 
 
Communities adopt comprehensive land use plans and related regulations in an effort 
to steer their future in a desired direction.  The success of this effort depends in large apart 
upon the degree to which the plans and regulations are implemented in a manner that furthers 
the goals behind them.  When planners review proposed site plans for development projects, 
they are responsible for implementing applicable land use plans and regulations to ensure 
that the projects are designed in a way that is compatible with community goals.  Since 
planners can exercise discretion during this implementation process, it is possible that plans 
and regulations will be implemented in such a way that community goals are either helped or 
hindered.  If it is true that planners are guided by their own commitments during the process 
of implementation, it might be the case that implementation practices reflect the 
commitments of the implementing planners.  The degree to which this is true might in turn 
depend upon planners’ attitudes toward the pursuit of their own commitments and the 
behaviors that are appropriate therein.  As a result, it stands to reason that the design of 
development projects with respect to mitigating natural hazards may depend in part upon the 
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commitment of reviewing planners to hazard mitigation, and the role orientations of those 
planners. 
  
 
 
CHAPTER 3 
 
3. FLOOD HAZARD MITIGATION AT THE PROJECT 
LEVEL: A LOCAL GOVERNMENT RESPONSE TO 
FLOODPLAIN INTRUSION 
 
 
 
 
3.1 Conceptual Framework: Predicting Flood Hazard Mitigation 
at the Project Level 
 
This study’s principle thesis is that planners’ commitments and role orientations are 
associated with flood hazard mitigation features in development projects that they review.  
To test this thesis, a two-stage conceptual model is developed that predicts flood hazard 
mitigation features in development projects, using commitments and role orientations as 
predictor variables while controlling for potential confounding factors.  The two-stage 
conceptual model contains five dimensions.  The first dimension focuses on the extent to 
which flood hazard mitigation efforts are reflected in particular development projects within 
the United States.  Mitigation efforts can be manifest in the location and/or design of 
construction within the project.  The second dimension relates to characteristics (i.e. 
commitment, role orientations, capacity, and enforcement style) of the planners responsible 
for reviewing development project site plans.  The third dimension relates to the local 
government site plan review process, which is comprised of public participation and the 
development management program.  The fourth dimension relates to characteristics of the 
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communities in which the development projects are located, including flood history, 
population, population growth rate, and wealth.  The fifth dimension relates to characteristics 
of the development project sites themselves, including acreage, number of dwelling units, 
location, age, and floodplain exposure.  Together, these five dimensions populate a 
conceptual framework that provides a framework for understanding the association of 
planners’ commitment and role orientations with flood hazard mitigation, when potential 
confounding factors are taken into account.  This conceptual framework guides the analyses 
conducted in subsequent chapters. 
Figure 3.1 shows the conceptual model that is tested in this study.  The boxes in the 
figure represent groups of variables; arrows represent hypothesized relationships between 
variables.  The model consists of two stages.  The first stage is flood hazard mitigation, 
which is expected to be influenced by the planner, the local government site plan review 
process, and various community and project characteristics.  The second stage is the local 
government site plan review process, which is expected to be influenced by the planner and 
various community and project characteristics.   
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Figure 3.1 Conceptual Model of Factors that Predict Flood Hazard Mitigation Features 
 
3.1.1 Flood Hazard Mitigation through Project Design 
 
While protecting communities from natural hazards is a responsibility shared by all 
levels of government, local governments typically have the primary responsibility for 
regulating development in floodplains within their jurisdictional boundaries (Philippi, 1996, 
p. 60).  When the decision is made to allow development in floodplains, the safety of persons 
and property located within such development will depend in large part upon project design.  
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This study focuses on two aspects of project design that planners might reasonably be 
expected to influence: first, the location of land uses (e.g. residential, commercial, etc.) 
relative to floodplain portions of the development site, and second, the degree to which 
environmentally sensitive areas within and around floodplains are protected during 
development.  These factors suggest a role for land use planning programs, which can be 
used to affect both the location and design of urban development (Godschalk et al., 1998).   
Whether or not planning programs should be used in this way is ultimately a moral 
issue.  As Godschalk et al. (1999, p. 483) observe, “whether government has the 
responsibility (i.e. the moral duty) to keep people from occupying hazardous locations” is a 
“difficult question”. It could be argued that individuals should “look out for their own safety” 
(ibid, p. 482), determining (for example) whether or not their property is in the floodplain 
and whether their home is adequately protected from flooding.  Yet Godschalk et al. argue 
that approaches to protecting public safety that rely heavily on individual responsibility have 
“clear limits”, as most individuals are not qualified to assess the resiliency of their homes to 
various natural hazards.  As a result, the authors conclude that “government must be 
responsible for ensuring safe buildings,” just as government acts to ensure safe food and 
consumer drugs (ibid).   
The fact that individuals cannot reasonably be expected to ensure their own safety 
with respect to flooding highlights the importance of incorporating flood hazard mitigation 
features into the design of development projects in which those individuals will eventually 
reside.  In all likelihood, future residents of development projects located in floodplains will 
not be involved in designing the projects, and thus will not be protected from flooding unless 
another entity ensures that the projects are designed so as to be adequately safe.  The 
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conceptual model presented in Figure 3.1 is intended to help predict the degree to which 
projects are designed in this way.  What follows is a description of the two stages posed in 
the model and how each dimension in the model is expected to influence flood hazard 
mitigation, whether directly or indirectly.  
3.1.2 Stage 1: Flood Hazard Mitigation 
 
The first stage in the conceptual model relates to flood hazard mitigation, which 
refers to development project design features that are intended to reduce both the incidence 
and severity of damage to persons and property that result from flooding.  These features 
consist of locating land uses outside the floodplain portions of the site and/or protecting 
environmentally sensitive areas from intrusion.  The following sections describe the factors 
that are expected to influence flood hazard mitigation directly.  Findings from previous 
researchers are discussed and used to support hypothesized relationships between those 
factors and flood hazard mitigation. 
Planners’ Commitment Fosters the Incorporation of Flood Hazard Mitigation Features 
 
The first factor that is expected in this study to have a direct association with flood 
hazard mitigation is commitment to natural hazard mitigation of the planners who reviewed 
the projects under study.  Previous studies have found that planning agency commitment to 
hazard mitigation has a positive influence on the quality of local land use plans (Berke & 
French, 1994), the limitation of development in hazardous areas (Burby & Dalton, 1994), and 
the strength of development management programs (Dalton & Burby, 1994; Burby & May et 
al., 1997).  Yet, previous studies have not found that planning agency commitment to hazard 
mitigation influences the implementation of plans and development management programs 
into particular development projects.       
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This study examines the commitments of individual planners, and whether they are 
associated with flood hazard mitigation features in particular development projects.  When 
planners review development project site plans their attention is guided in part by local, state, 
and federal regulations, which lay out many of the particular standards that projects must 
meet.  However, these regulations do not completely pre-determine the design of 
development projects.  There is typically some room for design variation, and planners have 
some degree of discretion to determine whether and how regulations should be addressed.  
The issues that planners focus on during the exercise of this discretion are expected to 
depend upon their own commitments.  Of particular relevance for this study is planners’ 
commitment with respect to natural hazard mitigation, which is expected to help determine 
the priority that planners place upon mitigation in the site plan review process.  Planners with 
strong commitment are more likely than planners with weak commitment to 
encourage/require developers to meet minimum mitigation standards included in regulations 
and to possibly go beyond the minimum requirements by providing a greater level of 
protection from flood hazards than is legally required.  When other legitimate concerns arise, 
planners with strong commitment are more likely to “stay the course” and ensure that flood 
hazard mitigation goals are not sacrificed in favor of economic development, additional 
housing, etc.  As a result, planners’ commitment to hazard mitigation is expected in this 
study to be positively associated with flood hazard mitigation in development projects.   
Planners’ Role Orientations Will Have Mixed Effects on Flood Hazard Mitigation 
 
The second factor that is expected to have a direct association with flood hazard 
mitigation is planners’ role orientations.  Role orientations are expected to be associated with 
mitigation because they are expected to influence planners’ behaviors, such as whether they 
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intentionally foster public participation, whether they produce and disseminate technical 
information, whether they provide objective advice to decision-makers, and whether they 
personally advocate for mitigation.  When planners intentionally foster public participation, 
they can have a positive influence on mitigation because public participation has been found 
to have a positive influence on local hazard mitigation efforts (e.g. Burby and May et al., 
1997; Burby, 2003; Godschalk et al., 2003.  When planners produce and disseminate 
technical information, their influence on mitigation can be positive or negative, depending 
upon the nature of the information and who receives it.  When planners provide advice to 
decision-makers, their influence on mitigation can again be positive or negative depending 
upon the nature of the advice and whether or not it supports mitigation efforts.  Lastly, when 
planners personally advocate for issues, they can have a direct positive or negative influence 
on mitigation, depending upon which issues they advocate for.  When they promote 
mitigation by, for example, calling attention to natural hazard issues during the site plan 
review process, their influence might be positive.  Conversely, when they call attention to 
other issues that can be antithetical to mitigation, their influence might be negative.  
The Association of Planners’ Commitment with Flood Hazard Mitigation Depends 
Upon Planners’ Role Orientations 
 
The third factor that is expected to have a direct association with flood hazard 
mitigation is the interaction of planners’ commitment and role orientations.  In addition to the 
direct associations that commitment and role orientations are expected to have with 
mitigation, it is also expected that role orientations will moderate the association of values 
with mitigation.  In other words, the association of commitment with mitigation is expected 
to depend upon role orientations.  For a given level of commitment, the association that 
commitment has on mitigation should depend upon such aspects of planners’ behaviors as 
  58
whether they mobilize citizens to advocate for mitigation, whether they produce and 
disseminate technical information, whether they advise decision-makers regarding hazard 
issues, and whether they personally advocate for mitigation themselves.  Planners who 
pursue their own commitment in these ways can be expected to have a greater association 
with mitigation than planners who do not pursue their own commitment.  Thus, it is expected 
that the stronger planners role orientations regarding such behaviors, the greater the 
association their commitment will have with mitigation. 
More Planning Staff Means More Attention and Effort Given to Flood Hazard 
Mitigation 
 
The fourth factor that is expected to have a direct association with flood hazard 
mitigation is planning staff capacity.  Planning staff capacity refers to the number of staff 
members available in local planning agencies for conducting the site plan review process.  
This capacity can have significant implications for hazard mitigation because more planners 
can mean that more effort, expertise, and perspectives can be injected into the site plan 
review process, which can increase the likelihood of hazard issues being identified and 
addressed.  When more staff exert considerable effort to review site plans and process 
permits, there is more local capacity to assist applicants in achieving the intentions of plans 
and regulations.  Increased capacity can lead to more attention being given to the explanation 
of plan policies and associated rules, clarification of issues to be addressed, provision of 
information to applicants, conveyance of policy advice, and coordination with other public 
agencies charged with permit review (Berke, 2003a, p. 7).  Planning staff capacity has been 
found to help determine whether mitigation plans and regulations are implemented through 
the integration of mitigation techniques into development projects (Petak, 1984; Dalton, 
1989; Burby & Dalton, 1994; Berke et al., 1996).  Based on these findings, it is expected that 
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planning staff capacity in this study will have a positive association with flood hazard 
mitigation.  
Planning Staff Enforcement Style Can Influence Flood Hazard Mitigation 
 
The fifth factor that is expected to have a direct association with flood hazard 
mitigation is planning staff enforcement style.  Planning agency enforcement style refers to 
the manner in which agencies work with developers, builders, and other applicants in the site 
plan review process.  Different styles have been found to have significant implications for the 
willingness of developers to be flexible in negotiations with local governments and to 
comply with regulations, which in turn can have significant implications for hazard 
mitigation efforts.  Researchers have identified two principal dimensions of enforcement 
style (i.e. “systematic” and “facilitative”) that planning agencies may use in the process of 
working with applicants to agree upon and determine the final details of site plans (Burby & 
May, 1998; Burby et al., 1998).  Systematic enforcement is a rigid, inflexible approach that 
uses formal communication methods (e.g. written letters) with little room for negotiation.  
Facilitative enforcement is a more flexible approach that uses informal communication 
methods (e.g. in-person discussions) with more room for negotiation with applicants (Burby 
& May, 1998; Burby et al., 1998). 
Dalton (1989) found that over reliance on regulatory enforcement strategies led to a 
plan implementation gap in California communities.  Other studies examined enforcement of 
mitigation standards in building codes in the United States (Burby et al., 1998) and watershed 
protection regulations in New Zealand (Berke et al., 2006c), and found that the facilitative 
style is more effective than strict coercion and regulation because it increases the willingness 
of the private sector to comply.  Based on these findings, it is expected that the facilitative 
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enforcement style in this study will have a positive association with mitigation that is greater 
in magnitude than the association between the systematic style and mitigation.   
Public Participation Supports Flood Hazard Mitigation 
 
The sixth factor that is expected to have a direct association with flood hazard 
mitigation is public participation.  Given that the site designs of development projects are not 
completely pre-determined by regulations, there is a need for some degree of negotiation 
between developers and local communities regarding the layout and construction of the 
projects.  Citizens can potentially participate in and influence this negotiation process by 
advocating for particular mitigation design features and/or expressing opposition to particular 
features that place people and property at risk.  Such activism is relevant because elected 
officials, planning staff, and other relevant actors often respond to citizens.  The more active 
interest groups are in demanding attention to natural hazards, the more hazard mitigation 
techniques local governments tend to adopt (Burby & May, et al., 1997).  Burby (2003, p. 35) 
found that when a narrow set of groups is involved, mitigation is likely to be ignored or 
minimized.  Conversely, broad involvement “creates the potential for planners to expand 
their understanding of problems and to develop a stronger set of policies for dealing with 
them.” Godschalk et al. (2003, p. 752) argue that increased involvement and understanding 
on the part of the public with respect to natural hazard mitigation “should pay off in more 
widely supported hazard mitigation and should lead to more resilient and safer 
communities.” It is therefore expected that greater levels of public participation in this study 
will be associated with greater flood hazard mitigation features in development projects.   
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Stronger Development Management Programs Require More Effort to Mitigate Flood 
Hazards 
 
The seventh factor that is expected to have a direct association with flood hazard 
mitigation is the local government development management program.  Research suggests 
that development management programs and policies can have an impact on the built 
environment.  Burby and French et al. (1985) found that local development management 
programs were effective in protecting future development from flood damage.  They found 
the number of methods used in the program, elevation and floodway regulations, and land 
acquisition to be particularly effective.  Godschalk et al. (1989) found that the more extensive 
the development management package, the greater its effectiveness at reducing coastal storm 
hazards.  They argue (ibid, 183) that the effectiveness of development management as an 
approach to natural hazard mitigation stems from its “broad array of tools and techniques, its 
centrality as a function of local government, and its ability to influence the placement and 
form of buildings and facilities.” Cohn-Lee & Cameron (1992) studied runoff in the 
Chesapeake Bay watershed and found that development management policies helped protect 
aquatic ecosystems from decline.  Other researchers have devised and compiled lists of 
development management practices that reduce the negative environmental impacts of 
development and that contribute to environmentally sustainability.  Ewing’s (1996) “best 
management practices” provide guidelines for designing development around significant 
wetlands, establishing upland buffers around natural water bodies, and detaining runoff with 
natural drainage systems.  Arendt (1994; 1996; 1999) has produced multiple detailed 
guidebooks for incorporating development management practices into comprehensive plans, 
land use ordinances, and site plans.  Of particular relevance for this study, these practices can 
be used to prevent intrusion into floodplains and wetlands and to protect upland buffers 
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alongside waterbodies (Arendt, 1994, p. 9; 1999, pp. 79-80).  As a result, it is expected that 
development management programs in this study will have a positive association with flood 
hazard mitigation.   
Communities With Recent Flood Experience Will Take Mitigation More Seriously 
 
The eighth factor that is expected to have a direct association with flood hazard 
mitigation is community flood history.  Prior experience with flooding has been found to 
have a significant affect on individual perceptions of potential hazards (French, 1980; Rossi 
et al., 1982).  When local governments and citizens perceive the threats posed by flooding, 
they are more likely to take action to mitigate those threats (National Science Foundation, 
1980, pp. 88-89).  Such action can include efforts by members of the community (e.g. local 
government employees, elected officials, citizens, etc.) to influence the design of new 
development projects in such a way as to reduce their vulnerability to flood hazards.  Thus, it 
is expected in this study that flood hazard mitigation in development projects located in 
communities with prior flooding experience will be greater than in projects located in 
communities without prior flooding experience.  
Larger Project Areas Facilitate Flood Hazard Mitigation 
 
The ninth factor that is expected to have a direct association with flood hazard 
mitigation is project acreage.  There can be significant variation in the number of acres on 
which development projects are built, and this variation can have significant implications for 
flood hazard mitigation.  MacDonald (2004) found that larger development sites (in terms of 
acres) tend to achieve greater watershed protectiveness than smaller sites, as larger sites offer 
more opportunity and flexibility for the developer to protect hydrologically sensitive areas 
and provide natural stormwater management.  In this same way, larger sites are expected to 
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provide more opportunity and flexibility for flood hazard mitigation, as there should be more 
room to locate construction outside hazardous portions of the site and to utilize other 
mitigation techniques.  Thus, project acreage in this study is expected to have a positive 
association with flood hazard mitigation.   
More Dwelling Units Facilitate and Hinder Flood Hazard Mitigation 
 
The tenth factor that is expected to have a direct influence on flood hazard mitigation 
is the number of dwelling units in the project.  The more dwelling units that need to be 
accommodated on a given parcel of land, the more difficult it will presumably be to avoid 
floodplain portions of development sites and to protect environmentally sensitive areas.   
Thus, the association of dwelling units with flood hazard mitigation in this study is expected 
to be negative. 
Greenfield Locations Facilitate Flood Hazard Mitigation 
 
The eleventh factor that is expected to have a direct association with flood hazard 
mitigation is project location.  Project location refers to whether projects are located in 
greenfield areas or infill/redevelopment areas.  Berke et al. (2003b) found that development 
projects sited in greenfield areas allow the developer more flexibility to reduce 
imperviousness and protect hydrologically sensitive areas.  Infill projects, on the other hand, 
did not offer developers the same flexibility due to the constraints of existing infrastructure 
and surrounding developing patterns.  Similarly, MacDonald (2004) found that, in 
comparison to infill projects, greenfield developments were more successful at protecting 
steep slopes, natural drainage depressions, and river-stream-floodway buffers, and at 
incorporating stream restoration, stream bank stabilization, and floodplain restoration.  These 
findings suggest that greenfield projects may also have provide opportunity to incorporate 
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hazard mitigation features than infill or redevelopment projects.  It is also likely to be the 
case that greenfield projects have more existing environmentally sensitive areas that could be 
protected, as infill/redevelopment projects may already have destroyed many of the natural 
features of their sites.  Thus, it is expected that flood hazard mitigation in this study will be 
higher for greenfield projects than for infill/redevelopment projects. 
Newer Projects Should Reflect Increased Emphasis on Flood Hazard Mitigation 
 
The twelfth factor that is expected to have a direct association with flood hazard 
mitigation is project age.  Project age refers to the number of years that have passed since 
construction on the project first began.  MacDonald (2004) found that newer developments 
tended to achieve greater watershed protectiveness than older developments, reflecting the 
growing awareness of the harmful impacts of urban development on watersheds.  To the 
extent that a similar awareness exists regarding the harmful impacts of urban development on 
floodplains, newer projects may also incorporate more hazard mitigation features than older 
projects.  Thus, it is expected that project age in this study will have a negative association 
with flood hazard mitigation.   
Floodplain Exposure Increases the Need for But Reduces the Opportunity for Flood 
Hazard Mitigation 
 
The thirteenth factor that is expected to have a direct association with flood hazard 
mitigation is floodplain exposure.  Floodplain exposure refers to the percentage of the 
development site that is located within the 100-year floodplain.  There is variation among 
development projects with respect to this exposure, and this variation can have significant 
implications for flood hazard mitigation.  In particular, the greater the exposure the more 
difficult it will be to avoid locating construction in the floodplain portions of the site and to 
protect environmentally sensitive areas.  Burby & French (1981) found that, when the 
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availability of non-hazardous sites for new development declined, communities tended to 
adopt weaker floodplain land use management programs, and thus tended to allow more 
development inside the floodplain.  While this study does not control for the proportion of 
the community located inside the floodplain, it does control for the proportion of the project 
site located inside the floodplain.  It is expected in this study that floodplain exposure will 
have a negative association with flood hazard mitigation. 
3.1.3 Stage 2: Site Plan Review 
 
The second stage in the conceptual model relates to the local government site plan 
review process.  Berke et al. (2006b, p. 583) conceive of this program in terms of the 
following four sequential phases:  
1. Development management  
2. Project permit review 
3. Outcomes 
4. Monitoring and evaluation 
 
This study focuses on the first two phases, development management and project permit 
review.  Development management entails the “translation of plans into guidelines designed 
to influence the location, type, density, rate, amount, and design of a development project.  A 
development management program is typically based on the regulatory, incentive, and public 
investment techniques that can be adopted by a local government” (ibid).  Project permit 
review involves “administering plans through development management techniques during a 
process in which planners and applicants directly interact.  Decisions made in this phase are 
about how to apply the techniques in different ways depending on the situations of each 
development project” (ibid).  Together, development management and project permit review 
represent the process in which planners (and citizens) work with applicants to agree upon 
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particular features of development projects and to ensure compliance with applicable 
regulations.   
It is important to recognize that the adoption of development management programs 
is not sufficient to guarantee that development projects will comply with those programs.  As 
noted by Burby et al. (1998, p. 324), the presumption that enacted development management 
programs are generally followed is “unwarranted.” In fact, there is often “severe slippage” in 
compliance with many of the regulations set forth in development management programs.  
Planning administrators wishing to improve this compliance face two choices (ibid).  First, 
they must choose whether to increase planning staff capacity to better enforce regulations 
and detect violations, or to focus instead on increasing the willingness of the private sector to 
comply with regulations without the need for increased governmental effort and intervention.  
Second, when administrators choose to focus on increasing the willingness of the private 
sector to comply, they must then choose between a strict, systematic approach and a flexible, 
facilitative approach. 
These choices suggest that the success of development management depends not only 
upon adopting a strong development management program, but also upon the means by 
which the program is implemented and enforced.  To account for the strength of development 
management programs and the means by which they are implemented, this study examines 
the development management program itself, as well as planning staff capacity and planning 
staff enforcement style.  In addition, this study also examines public participation as a 
component of the site plan review program.  Local governments can use public participation 
programs to foster support for and/or opposition to particular features of proposed site plans, 
thus contributing to the successful implementation of plans and ordinances.  In addition to 
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public participation that is encouraged by local governments, citizens may choose to 
participate on their own, such as when they appear at community planning meetings to 
express their opinions about proposed development projects.  Some public participation 
programs may be stronger than others, in that they may involve a broader segment of the 
public and provide a wider range of participation mechanisms (Brody et al., 2003; Burby, 
2003).   
Planning staff capacity and planning staff enforcement style are treated as exogenous 
variables that are determined “outside” the model presented in Figure 3.1.  Development 
management and public participation are treated as endogenous variables that are determined 
(at least in part) “inside” the model.  It is expected that development management will be 
determined by community flood history, population, population growth, and wealth; it is 
expected that public participation will be determined by planners’ role orientations, flood 
history, population, wealth, project acreage, and number of dwelling units. 
The following sections describe the factors that are expected to influence the site plan 
review process.  Findings from previous researchers are discussed and used to support 
hypothesized relationships between those factors and the components of site plan review. 
Planners Can Encourage or Discourage Public Participation 
 
The first factor that is expected to have a direct association with public participation 
is planners’ role orientations, because different role orientations lead to different behaviors 
on the part of planners.  Planners’ behaviors may be associated with public participation 
because planners can “encourage the participation of some citizens, but not that of others” 
(Forester, 1989, p. 19).  Planners can make choices that render citizens able to “participate, 
act, and organize effectively” (ibid, p. 28), or that “inadvertently stifle participation” (Burby, 
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2003, p. 36).  Planners’ behaviors help determine “who is contacted, who participates in 
informal design-review meetings, who persuades whom of which options for project 
development” (Forester, ibid, p. 28).   
Of particular importance for natural hazard mitigation, planners can “work to include 
or seek ties to those traditionally excluded, encouraging attention to alternatives that 
dominant interests might otherwise exclude” (Forester, ibid, p. 46).  In other words, planners 
can mobilize citizens that might be affected by natural hazards but whose voice is typically 
not heard in the planning process.  Local governments and citizens alike typically place a low 
priority on natural hazard mitigation (Rossi et al., 1982; Berke, 1998; Burby, 1998).  
However, as noted by Burby & Dalton (1994, p. 230), previous studies have found that when 
citizens recognize natural hazards as a problem and make political demands that hazards be 
addressed, local governments are more likely to adopt hazard mitigation policies (Drabek et 
al., 1983; Burby & French et al., 1985; Mushkatel & Weschler, 1985; Alesch & Petak, 1986; 
Burby, 2003).  Thus, planners can possibly foster public safety by mobilizing citizens to 
advocate for hazard mitigation in the site plan review process. 
This is where planners’ role orientations become important, as they help determine, 
for example, whether planners intentionally mobilize citizens to participate, whether planners 
substitute their own actions and judgment for that of citizens, and/or whether planners engage 
in “technical” activities (e.g. providing objective advice to decision-makers) that might 
unintentionally discourage public participation.  As a result, it is expected that public 
participation levels in this study will vary with planners’ role orientations. 
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Recent Flood Disaster Experience Inspires Public Participation 
 
The second factor that is expected to have a direct association with public 
participation is community flood history.  Research has found that citizen interest in natural 
hazards is generally very low (Petak & Atkisson, 1982; Godschalk et al., 2003).  However, 
citizen interest is relatively high in the immediate aftermath of severe hazard events (Petak & 
Atkisson, ibid, p. 6).  When disaster strikes, the specter of damages from hazards becomes a 
visible reality that cannot be as easily dismissed.  Residents of communities that have 
experienced significant flood damage in the (recent) past are more likely to take flood 
hazards seriously, and thus more likely to participate in site plan review to ensure that flood 
hazard risks are addressed and that future flood damages are mitigated.  As a result, it is 
expected that the level of public participation in this study will be higher for projects located 
in communities with recent flood experience than for projects located in communities 
without such experience.   
Larger Populations Mean More Public Participation 
 
The third factor that is expected to have a direct association with public participation 
is the population of the community in which the project is located.  It stands to reason that 
the number of citizens who participate in site plan review and the overall scope of public 
participation programs will depend upon the number of citizens who live in the community in 
the first place.  In other words, more citizens means more citizens who can participate.  Thus, 
it is expected that community population will have a positive association with public 
participation. 
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Citizens of Wealthier Communities are More Likely to Participate in Site Plan Review 
 
The fourth factor that is expected in this study to have a direct association with public 
participation is community wealth, measured by the median home value.  Citizens who 
participate in site plan review can be expected to do so in part because they may have 
concerns about the impacts of proposed development projects on existing neighborhoods.  In 
particular, citizens may fear that new development will harm their property values by 
decreasing quality of life factors in the area, such as environmental quality, traffic flow, 
tranquility, etc.  The greater the property values, the greater these fears are likely to be, and 
thus the greater the incentive citizens will have to participate in an effort to protect their 
investments.  As a result, it is expected in this study that public participation levels will 
increase with community home values. 
Projects Situated on Larger Parcels Will Inspire Public Participation 
 
The fifth factor that is expected in this study to have a direct association with public 
participation is project acreage.  Downs (2005, pp. 270-271) notes that existing community 
residents often fear that large-scale projects will lead to “more traffic congestion and more 
crowded schools and other facilities,” and that the NIMBY attitude (i.e. the attitude that 
"although some changes in society are necessary, Not In My Back Yard please!”) frequently 
surfaces when large projects are proposed.  As a result, it is expected in this study that project 
acreage will have a positive association with public participation. 
Projects With More Dwelling Units Will Inspire Public Participation 
 
The sixth factor that is expected in this study to have a direct association with public 
participation is the number of dwelling units.  Using the same rational described in the 
preceding paragraph, projects with more dwelling units are more likely to inspire public 
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reaction than projects with fewer.  Thus, it is expected in this study that the number of 
dwelling units will have a positive association with public participation. 
Recent Flood Experience Leads to Stronger Development Management Programs 
 
The first factor that is expected to have a direct association with development 
management programs is community flood history.  Prior experience with flooding has been 
found to affect individual perceptions of the risks posed by natural hazards (French, 1980; 
Rossi et al., 1982).  When local governments and citizens perceive the threats posed by 
flooding, they are more likely to take action to mitigate those threats (Luloff & Wilkinson, 
1979; National Science Foundation, 1980; Alesch & Petak, 1986; May & Williams, 1986; 
Godschalk et al., 1989).  These actions can include strengthening local development 
management programs.  Because of this, it is expected that development management 
programs in this study will be stronger for communities with past (especially, recent) flood 
experience than for communities without (recent) flood experience.    
Larger Populations Lead to Stronger Development Management Programs 
 
Development management programs are relevant to this study because they can be 
used by local governments to encourage and/or require the incorporation of flood hazard 
mitigation features into development projects.  Some programs may be stronger than others, 
in that some may require more effort on the part of the developer to design and build the 
project in such a way as to mitigate potential damage from flood hazards.   
The strength of development management programs with respect to natural hazard 
mitigation has been found to depend upon a number of factors that are controlled for in this 
study.  The first factor is community population.  In general, communities with larger 
populations have been found to adopt more hazard mitigation measures in their development 
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management programs than communities with smaller populations (Hutton & Mileti et al., 
1979; Burby & French, 1981; Burby & French, 1985; Godschalk et al., 1989).  This finding 
reflects the likelihood that communities with larger populations have more experience with 
using such measures, as well as a greater need for them relative to smaller communities  
(Godschalk et al., 1989, p. 221).  This need stems from the likelihood that population 
increases will be accompanied by increases in the range of land use problems and public 
policy issues that must be addressed (ibid).  As a result, it is expected that the strength of 
development management programs in this study will increase as community population 
increases. 
Faster Growing Populations Lead to Stronger Development Management Programs 
 
The second factor that has been found to influence the strength of development 
management programs is the community population growth rate.  As with population size, 
communities with higher population growth rates tend to adopt stronger development 
management programs (Hutton & Mileti et al.,1979; Burby & French, 1981; Burby et al., 
1988).  Burby & French (1981) observe that floodplain invasion is typically higher in areas 
with rapid population growth, such that faster growing areas are more likely to perceive flood 
risks as a serious issue warranting attention and to adopt strong development management 
programs to address those risks.  Thus, it is expected that the strength of development 
management programs in this study will increase as the community population growth rate 
increases. 
Greater Community Wealth Leads to Stronger Development Management Programs 
 
The third factor that has been found to influence the strength of development 
management programs is community wealth.  In general, the strength of development 
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management programs has been found to increase as community wealth increases (Hutton & 
Mileti et al., 1979; Burby & French, 1981; Burby & French, 1985; Burby et al., 1988; 
Godschalk et al., 1989; Burby & Dalton, 1994).  Godschalk et al. (1989, p. 222) provide 
three plausible explanations for this relationship.  First, wealthier communities may have 
more financial resources to develop and adopt development management programs.  Second, 
wealthier communities may have more incentive to do so because the value of property at 
risk within their boundaries is greater.  Third, these communities may have a greater demand 
for the types of amenities that development management programs can yield, such as the 
preservation of open spaces, for example.  Burby & Dalton (1994, pp. 230-1) add further 
insights, noting that community wealth “reduces the need for property taxes generated in 
hazardous areas, provides a source of funds to support the administration of development 
management measures, and signals the likely existence of environmental groups that can help 
in the formulation and adoption of development-limiting policies.” With all of this in mind, it 
is expected that the strength of development management programs in this study will 
increase with community wealth. 
3.1.4 Omitted Variables 
 
Resource constraints rendered it infeasible to control for all factors that may help 
predict flood hazard mitigation in development projects.  What follows is a discussion of 
omitted variables that may be relevant to flood hazard mitigation but that are not controlled 
for in this study. 
In addition to planners’ commitment to hazard mitigation, it might be argued that 
developers’ commitment also matters.  Developers who care about mitigation might 
voluntarily exceed mitigation requirements at their own expense, with no prompting from 
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local governments.  However, MacDonald (2004, pp. 72-73) examined the influence of the 
developer on the use of watershed protection techniques and found that the developer had no 
influence.  Developers merely complied with community requests, without taking initiative 
to go beyond what was required to get the project built.  As a result, it seems reasonable to 
expect that developers will also have no significant influence on flood hazard mitigation 
features and will do no more than the local government wants them to.  
This study controls for the effects of local government development management 
programs on the incorporation of flood hazard mitigation techniques into development 
projects.  It may be the case that other regulations not controlled for in this study also affect 
mitigation features.  For example, comprehensive plan policies and/or hazard mitigation 
policies may apply to the projects under study, but are not controlled for.  However, it is 
expected that the most relevant of these policies are reflected in the development 
management program programs controlled for in this study, such that their effects are 
expected to be simultaneously controlled for when local development management programs 
are controlled for.  Also, state and federal regulations and/or general planning mandates may 
also influence local projects, and may help explain flood hazard mitigation features in some 
or all of the development projects under study.  If this were the case, one might expect that 
projects in one state would share something in common with each that they would not share 
with projects in other states.  This issue is examined in Appendix C. 
This study controls for the proportion of each development site that is located inside 
the floodplain, but does not control for the overall availability of land inside the community 
that is located outside the floodplain.  It might be the case, for example, that projects located 
in communities with little availability of land outside the floodplain may be more likely to 
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locate land uses inside floodplain portions of the project site.  While this factor is not 
controlled for, it is also possible that the effects of this omitted variable might cancel each 
other out, as there may be a relatively even mixture of projects located in communities with 
wide available of non-hazardous land and communities with little availability of non-
hazardous land.  Regardless, this omitted variable might be a source of bias in this study’s 
findings.   
This study also does not control for each community’s “typical” approach to 
addressing flood hazards.  For example, communities that typically require particular flood 
hazard mitigation features in development projects may have been more likely to require 
those features in the projects under study than communities that typically don’t require those 
features.  Any such affects are not accounted for in this study. 
Lastly, this study does not measure the autonomy and freedom of individual planners 
to exercise discretion and to behave in particular ways of their own choosing.  In theory, this 
level of autonomy should help determine the extent to which planners can pursue their 
commitment to hazard mitigation and the extent to which their role orientations (and beliefs 
about appropriate behaviors) are reflected in their actual behaviors.  This study also does not 
examine the factors that might determine the level of autonomy that planners have. 
3.1.5 Hypotheses 
 
Figure 3.1 can be summarized as a series of hypotheses that describe the relationships 
between variables that are tested in this study.  Each of the following numbered statements 
characterizes the hypothesized influence of one variable on another.  Together, the statements 
represent the hypotheses that are tested in this study. 
H1. As a planner’s commitment with respect to hazard mitigation increase, the odds of 
locating land uses outside the floodplain will increase and the number of 
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environmentally sensitive area protection techniques incorporated into the project will 
increase. 
H2. The influence of a planner’s role orientations on the odds of locating land uses 
outside the floodplain and the number of environmentally sensitive area protection 
incorporated into the project will vary based upon the particular role orientation. 
H2.1 As the degree to which planners believe they should intentionally foster public 
participation increases, the odds of locating land uses outside the floodplain will 
increase and the number of environmentally sensitive area protection techniques 
incorporated into the project will increase. 
H2.2 As the degree to which planners believe they should produce and disseminate 
technical information increases, the odds of locating land uses outside the floodplain 
will decrease and the number of environmentally sensitive area protection techniques 
incorporated into the project will decrease. 
H2.3 As the degree to which planners believe they should provide objective advice to 
decision-makers increases, the odds of locating land uses outside the floodplain will 
decrease and the number of environmentally sensitive area protection techniques 
incorporated into the project will decrease. 
H2.4 As the degree to which planners believe they should personally advocate for 
particular causes increases, the odds of locating land uses outside the floodplain will 
decrease and the number of environmentally sensitive area protection techniques 
incorporated into the project will decrease. 
H3. The influence of a planner’s role orientations on public participation will vary based 
upon the particular role orientation. 
H3.1 As the degree to which planners believe they should intentionally foster public 
participation increases, the rate at which citizen groups are involved in the site plan 
review process will increase and the odds of citizens raising issues with respect to 
natural hazards will increase. 
H3.2 As the degree to which planners believe they should produce and disseminate 
technical information increases, the rate at which citizen groups are involved in the 
site plan review process will decrease and the odds of citizens raising issues with 
respect to natural hazards will decrease. 
H3.3 As the degree to which planners believe they should provide advice to decision-
makers increases, the rate at which citizen groups are involved in the site plan review 
process will decrease and the odds of citizens raising issues with respect to natural 
hazards will decrease. 
H3.4 As the degree to which planners believe they should personally advocate for 
particular causes increases, the rate at which citizen groups are involved in the site 
plan review process will decrease and the odds of citizens raising issues with respect 
to natural hazards will decrease. 
H4. The association of a planner’s commitment with flood hazard mitigation will increase 
with the strength of each role orientation, such that as the product of commitment 
multiplied by role orientation increases, the odds of locating land uses outside the 
floodplain will increase and the number of environmentally sensitive area protection 
techniques incorporated into the project will increase. 
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3.2 Conclusions 
 
This chapter developed a conceptual model that will be tested in subsequent chapters.  
The model provides a framework for understanding the association between planners’ 
commitment and role orientations and flood hazard mitigation.  Testing the model will help 
address the four research questions presented in Chapter 1.  What follows is a summary of 
the four research questions and how they are addressed in this study. 
 
Question 1: Is planners’ commitment associated with flood hazard mitigation? 
 
To answer the first research question, “Is planners’ commitment to hazard mitigation 
associated with flood hazard mitigation features in development projects under their 
review?”, it is necessary to consider the hypothesized link in the conceptual model between 
planners’ commitment and flood hazard mitigation.  Previous research has found that the 
commitment of planning agencies to hazard mitigation makes a positive contribution to the 
quality of local land use plans (Berke & French, 1994), to limiting development in hazardous 
areas (Burby & Dalton, 1994), and to the strength of development management programs, 
(Dalton & Burby, 1994; Burby & May et al., 1997).  This study focuses on the commitment 
of individual planners (rather than planning agencies) to hazard mitigation.  To test the 
hypothesis that the commitment of individual planners to hazard mitigation is associated with 
flood hazard mitigation features in development projects reviewed by those planners, a 
survey was conducted with planners who have reviewed development projects located in 
hazardous areas (i.e. floodplains) regarding their commitment to hazard mitigation and the 
flood hazard mitigation features that were incorporated into the development projects they 
reviewed.  Potential confounding variables are controlled for.  Testing the strength and 
significance of the regression coefficients for flood hazard mitigation regressed on planners’ 
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commitment will help answer the question of whether planners’ commitment is associated 
with flood hazard mitigation. 
 
Question 2: Are planners’ role orientations associated with flood hazard mitigation? 
 
To answer the second research question, “Are planners’ role orientations associated 
with flood hazard mitigation features in development projects under their review?”, it is 
necessary to consider the hypothesized link in the conceptual model between planners’ role 
orientations and flood hazard mitigation.  The literature suggests that role orientations 
influence planners’ behaviors during the site plan review process.  In particular, role 
orientations help determine whether and how planners seek to involve the public, whether 
they personally promote their own priorities, and whether they provide advice to decision-
makers.   Within the context of flood hazard mitigation, planners might mobilize citizen 
groups to advocate for mitigation design features, produce technical information related to 
natural hazards such as floodplain maps, promote mitigation in discussion with elected 
officials, and/or advocate for mitigation themselves in negotiations with developers.  To test 
the hypothesis that planners’ role orientations are associated with flood hazard mitigation, a 
survey was conducted with planners who have reviewed development projects located in 
floodplains regarding their role orientations and the flood hazard mitigation features that 
were incorporated into the development projects they reviewed.  Potential confounding 
variables are controlled for.  Testing the strength and significance of the regression 
coefficients for flood hazard mitigation regressed on planners’ role orientations will help 
answer the question of whether planners’ role orientations are associated with flood hazard 
mitigation. 
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Question 3: Are planners’ role orientations associated with public participation? 
 
To answer the third research question, “Are planners’ role orientations associated 
with public participation levels in site plan review?”, it is necessary to consider the 
hypothesized link in the conceptual model between planners’ role orientations and public 
participation.  The literature suggests that role orientations influence whether and how 
planners intentionally involve citizens in the site plan review process.  In particular, some 
role orientations will inspire planners to actively mobilize citizens in the site plan review 
process, while other role orientations will not.  To test the hypotheses relating to planners’ 
role orientations and flood hazard mitigation, a survey was conducted with planners who 
have reviewed development projects regarding their role orientations and the level of public 
participation in the site plan review process for the development projects they reviewed.  
Potential confounding variables are controlled for.  Testing the strength and significance of 
the regression coefficients for the public participation variables regressed on planners’ role 
orientations will help answer the question of whether the planners’ role orientations are 
associated with public participation. 
 
Question 4: Does the association of planners’ commitment with flood hazard mitigation 
depend upon planners’ role orientations? 
 
To answer the fourth research question, “Does the association of planners’ commitment with 
flood hazard mitigation features in development projects under their review depend upon 
planners’ role orientations?”, it is necessary to consider the hypothesized link in the 
conceptual model between Commitment*Role Orientations and flood hazard mitigation.  The 
literature suggests that role orientations influence whether and how planners pursue their own 
values in their work.  In particular, some planners will promote their own values by 
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mobilizing citizens, producing information, providing advice to elected officials, and/or 
serving as personal advocates.  Still others will not promote their own values at all.  Thus, the 
influence of planners’ commitment to hazard mitigation on flood hazard mitigation features 
can be expected to vary with planners’ role orientations.  To test the hypotheses relating to 
Commitment*Role Orientations and flood hazard mitigation, a survey was conducted with 
planners who have reviewed development projects locating in floodplains regarding their 
personal values with respect to hazard mitigation, their role orientations, and the flood hazard 
mitigation features that were incorporated into the development projects they reviewed.  
Potential confounding variables are controlled for.  Testing the strength and significance of 
the regression coefficients for flood hazard mitigation regressed on the interaction of 
planners’ commitment and role orientations will help answer the question of whether the 
interaction of planners’ commitment and role orientations is associated with flood hazard 
mitigation. 
  
 
 
CHAPTER 4 
 
4. RESEARCH DESIGN, METHODS, AND 
VARIABLES 
 
 
 
 
4.1 Research Design 
 
In order to test the conceptual model presented in Figure 3.1, this study utilizes a 
national sample of development projects that was collected for a separate study (see Berke et 
al., 2003a; Berke et al., 2006c) that compares New Urbanist developments (NUDs) with non-
New Urbanist (i.e. “conventional”) developments, looking for differences in the use of flood 
hazard mitigation techniques that can be attributed to the difference in site design type.  The 
research design utilized by the separate study is quasi-experimental, with NUDs serving as 
the “treatment” group and conventional projects the “control” group.  To help rule out 
alternative causal explanations and to isolate the influence of site design on flood hazard 
mitigation, factors found by previous studies to influence the use of hazard mitigation 
techniques are measured and included in the separate study’s statistical models. 
The present study utilizes the separate study’s research design and data collection 
methods.  Because the present study uses data from the separate study, the development 
projects in this study’s sample are all NUDs.  This sample provides a convenient setting in 
which to examine the association between planner characteristics and flood hazard 
mitigation, for reasons that were explained in Chapter 2.  In addition to the fact that New 
  82
Urbanist design may be relatively amenable to flood hazard mitigation features, there are two 
additional reasons why NUDs provide a convenient context for this study.  First, NUDs are 
becoming increasingly common in the United States.  As of 2002, local governments in 41 
states were developing plans, policies, codes, and development standards that promote NUDs 
(Congress for the New Urbanism, 2002).  As of December 2003, 318 NUDs that included 
285,783 dwelling units were complete or under construction, and an additional 328 NUDs 
with 274,053 dwelling units were in the planning stage.  Using a national average household 
size of 2.60 persons (see the 2004 American Community Survey) it can be estimated that 
approximately 743,000 people reside in NUDs that were completed or under construction, 
and another 713,000 will occupy projects that are in the planning stage.  Second, compared to 
conventional projects, NUDs feature higher development densities (MacDonald, 2004, p. 
15).  Thus, on an equivalent land unit exposed to flood hazards, high-density mixed-use 
developments (by definition) place more people, buildings, and infrastructure at risk than do 
conventional, low-density developments (Berke et al., 2003a, p. 1).  As a result, flood events 
may pose an even greater threat to NUDs than to conventional projects, and flood hazard 
mitigation may be even more important.   
The extent to which planners address flood hazard issues in the site plan review 
process is expected to depend in part upon their commitments and role orientations.  To 
examine the association between these characteristics and flood hazard mitigation, this study 
measures flood hazard mitigation in particular development projects and characteristics of 
the planners who reviewed those development projects on behalf of their respective local 
jurisdiction.  These measures are used to create variables that are included in multivariate 
regression models.  By controlling for potential confounding factors, this approach enables 
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an evaluation of the extent to which planner characteristics are associated with the 
incorporation of flood hazard mitigation site design features into the development projects 
under study.   
4.2 Data Collection 
 
4.2.1 Study Population 
 
In order to examine the association between planner characteristics and flood hazard 
mitigation features in particular NUDs, it was necessary to first identify NUDs in which 
residents were placed at risk from flood hazards.  The population for this study thus included 
all NUDs in the United States that met the following three criteria at the time the study 
began: 
1. NUD must be located at least partially within regulatory, 100-year floodplain; 
2. NUD must include residential units; and 
3. NUD must be complete or under construction.   
 
These selection criteria were used to ensure that the NUDs under study included residents 
that might be at risk from flood hazards, and that the NUDs were sufficiently constructed so 
as to be able to accurately measure flood hazard mitigation features in the project design and 
construction. 
4.2.2 Sampling Frame 
 
To develop a sampling frame for this study, the first step involved identifying all 
NUDs in the United States.  A total of 646 NUDs was identified from project lists provided 
by New Urban News.  The second step involved eliminating those projects that were not 
complete or under construction.  Using phone interviews with planners from the communities 
in which the NUDs are located, this step eliminated 328 projects, leaving 318.  The third step 
involved eliminating from the 318 NUDs those that were not located at least partially inside 
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the floodplain.  Through phone interviews with planners and a GIS analysis, 204 NUDs were 
eliminated, leaving 114 that are located at least partially inside the floodplain.  Table 4.1. 
shows the distribution of the 114 NUDs, representing 28 states from all five geographic 
regions of the U.S.  More than one-half of the projects in the sampling frame are located in 
the Southeast, with more than one-fifth of the projects in the state of Florida alone. 
Table 4.1 Regional Distribution of NUDs Located Inside the Floodplain 
West 
Region NUDs 
Southwest 
Region NUDs 
Midwest 
Region NUDs 
Southeast 
Region NUDs 
Northeast 
Region NUDs 
CA 8 TX 10 IL 2 FL 25 DC 4 
CO 5 AZ 2 IN 1 NC 15 MD 3 
OR 5 NM 1 MI 1 SC 8 PA 3 
WA 2  13 OH 1 GA 5 NJ 1 
 20   WI 1 MS 2 DE 1 
     6 TN 2 MA 1 
      AL 1 NY 2 
      AR 1  15 
      LA 1   
       60   
 
4.2.2.1 Data Collection and Sample 
 
A telephone survey was conducted with planners for each of the 114 NUDs located in 
the floodplain.  Respondents were asked to indicate: 
• the percentage of the development site that is located in the floodplain, and whether any 
structures were in the floodplain;  
• the number of acres and dwelling units in the project; 
• the year of application, the year construction began, and the year construction was 
completed (if applicable); 
• whether the project was located in a greenfield, infill, or redevelopment location;  
• whether they were willing and able to participate further in the study by completing a 
survey questionnaire. 
 
At total of 87 planners indicated that they were willing and able to participate further in the 
study; 27 indicated that they were not.  The fact that 27 (or nearly 24%) of the 114 NUDs in 
the sampling frame are not included in this study’s sample raises the possibility of non-
response bias, whereby “participating” NUDs (and planners) in the study may have differed 
  85
from non-participants in such a way that this study’s findings cannot be generalized to all 
NUDs and planners.   
In order to partially explore this possibility, Table 4.2 compares participating NUDs 
with non-participating NUDs with respect to the six project characteristics that were 
measured for all 114 NUDs inside the floodplain: proportion of the project site located inside 
the floodplain, acreage, number of dwelling units, the year of project approval, project 
location (greenfield or infill/redevelopment), and 2000 city population.  (Planner 
characteristics cannot be compared because planner characteristics were not measured for 
non-participating NUDs).   
Table 4.2 Comparing Participating NUDs with Non-Participating NUDs 
 
Exposure Acres Units 
Year of  
Project Approval Location 2000 Population 
87 Participants 23.0 (n=87) 
582.9 
(n=87) 
1422.4 
(n=85) 
1996.6 
(n=87) 
65.9% Greenfield 
(n=85) 
709,235 
(n=68) 
27 Non-Participants 29.1 (n=20) 
472.1 
(n=15) 
896.1 
(n=7) 
1992.0 
(n=6) 
57.1% Greenfield 
(n=7) 
141,758 
(n=17) 
Mean Difference 6.1 110.8 526.2 4.6 0.9 567,477* 
*significant at p<.10    **significant at p<.05   ***significant at p<.01 
 
The only characteristic that shows a significant difference is 2000 population, with 
participating communities having much larger populations than non-participating 
communities.  City population data was not available through the U.S. Census for 10 of the 
27 non-participants, presumably because the communities were either very small or 
unincorporated.  These findings may suggest that smaller communities were less likely to 
participate in this study than larger communities, possibly because smaller communities can 
be expected to have smaller planning staffs that may not have the capacity to participate in 
studies such as this one.  Thus, this study’s findings may not be applicable to NUDs located 
in smaller communities.  While there are no significant differences between participants and 
non-participants for the other five project characteristics, it is worth noting that the sample 
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sizes for non-participating NUDs may not be large enough to detect significant differences if 
they exist.   
To measure dependent variables, planner characteristics, and various control 
variables, a paper survey5 was designed and implemented according to principles set forth by 
Dillman (2000).  Three sources were consulted for the construction of survey items.  The first 
source consisted of survey instruments used by previous researchers, which were particularly 
useful for replicating measures for control variables.  The second source included respective 
bodies of literature in natural hazard mitigation and planning theory, which were useful for 
designing measures for the dependent variable and independent variables.  The final source 
involved drawing upon the author’s personal knowledge and experience garnered from work 
as a student and a practitioner of city planning.  The layout and appearance of the survey 
followed Dillman’s (ibid) design principles intended to lower respondent burden, increase 
response rates, and improve the reliability of responses.   
Once the survey items were compiled and laid out into a cohesive document, a pretest 
of the survey instrument was conducted with local planning practitioners to review the items 
included in the survey and the scales used for measuring respondent reactions to the 
questions.  Revisions were made to the survey instrument based upon feedback from the 
pretest.  Upon finalizing the survey instrument, a pre-notice letter was drafted and distributed 
to planners as a means of providing a “heads-up” that they would soon be receiving the 
survey instrument.  Roughly four days after the pre-notice letter went out, the survey 
instrument (along with a cover letter, consent form, self-addressed stamped return envelope, 
and a $20 bill intended to serve as an incentive for planners to complete and return the 
survey) was distributed.  Roughly three weeks after the survey instrument went out, a “thank-
                                                 
5A copy of the paper survey can be found in Appendix A. 
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you” postcard was distributed to thank those respondents that had already completed and 
returned their surveys and to encourage those who had not to please do so as promptly as 
possible.  Roughly two months after the thank-you postcard went out, replacement surveys 
were sent to those planners who had not yet responded.  Finally, roughly four weeks after the 
replacement surveys went out, telephone contacts were made with planners who had not yet 
responded.   
From the sampling frame of 114 NUDs, paper surveys were sent for 87 projects to 
planners who reviewed the projects, were still working for the local government, and were 
both willing and able to participate in the study.  The survey response rate was 78.2 percent, 
or 68 of 87 development projects.  Table 4.3 shows the distribution of survey responses 
across regions.  Survey responses came from 21 states and all five regions, with over one-
half coming from the Southeast region.   
Table 4.3 Regional Distribution of Survey Responses 
West 
Region 
Surv. 
Resp. 
Southwest 
Region 
Surv. 
Resp. 
Midwest 
Region 
Surv. 
Resp. 
Southeast 
Region 
Surv. 
Resp. 
Northeast 
Region 
Surv. 
Resp. 
CA 7 TX 5 IN 1 FL 13 MD 3 
CO 4 AZ 1 MI 1 NC 12 PA 3 
OR 4  6 WI 1 SC 3 DC 2 
WA 1    3 GA 2 DE 1 
 16     AR 1 NY 1 
      MS 1  10 
      TN 1   
       33   
 
Table 4.4 lists the name of each of the NUDs for which a survey response was 
obtained, along with the community in which the NUD is located, project acreage and 
number of dwelling units, and the year in which the project received approval from the 
reviewing government.  Three communities (i.e. Orlando, FL, Windermere, FL, and Chapel 
Hill, NC) returned surveys for more than one NUD.  It is worth noting that few of the 
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projects are in coastal locations, which may limit the degree to which any findings in the 
study may be generalized to coastal projects. 
Table 4.4 Location, Name, Size, and Year of Approval for NUDs in Survey Sample 
Region & State Community Project Name Acres  Units Site Plan Approval Year 
West      
CA Chico Doe Mill Neighborhood 21.0 180 2000 
 East Palo Alto University Square 36.0 346 1998 
 Hercules Waterfront District 163.0 295 2005 
 Los Angeles Playa Vista 439.0 2,270 2004 
 San Francisco Mission Bay 303.0 1,079 1998 
 San Jose North Park 97.7 2,800 2006 
 Suisun City Suisun City Redevelopment 100.0 120 1992 
CO Breckenridge Wellington Neighborhood 84.0 99 1999 
 Denver Stapleton 4,500.0 12,000 1995 
 Eagle Eagle Ranch 2,100.0 1,290 1999 
 Longmont Prospect 79.0 259 2005 
OR Astoria Mill Pond Village 20.0 125 2004 
 Bend Shevlin Riverfront 20.6 31 2000 
 Central Point Twin Creeks 200.0 1,200 1994 
 Fairview Fairview Village 86.0 1,200 1997 
WA Dupont Northwest Landing 3,100.0 3,400 2008 
Southwest      
TX Austin Jefferson Center 23.3 415 2000 
 Kyle Plum Creek 2,200.0 4,750 1997 
 McKinney Craig Ranch 1,722.0 1,100 2001 
 Pflugerville Highland Park 473.1 75 2002 
 Round Rock Turtle Creek Village 177.0 695 2002 
AZ Tucson Civano 818.0 729 2005 
Midwest      
IN Chesterton Coffee Creek Center 640.0 125 2006 
MI Canton Cherry Hill Village 350.0 1,400 1999 
WI Sun Prairie Smith's Crossing 460.0 1,600 2002 
Southeast      
FL Clermont Cagan Crossings 800.0 8,000 2001 
 Homestead Summerville 60.0 267 2002 
 Lake Park Venetian Isles 49.7 400 2003 
 Lantana The Moorings at Lantana 10.5 378 2001 
 Lauderdale Lakes St. Croix 11.4 246 2002 
 Orlando Avalon Park 1,859.2 4,825 1992 
 Orlando Baldwin Park 1,100.0 4,300 1998 
 Orlando Northlake Park at Lake Nona 500.0 578 1999 
 Pembroke Pines Pembroke Neighborhood 132.0 850 2003 
 St. Petersburg Carillon Town Center 550.0 700 2003 
 Tampa Bay Post Harbour Place 12.0 749 1999 
 Windermere Lakeside Village 3,238.0 5,123 1999 
 Windermere Village of Bridgewater 1,398.3 5,100 1999 
NC Black Mountain Cheshire 50.0 35 1999 
 Calabash Devaun Park 142.9 10 2001 
 Cary Carpenter Village 311.0 570 2006 
 Chapel Hill Meadowmont 412.0 1,100 2006 
 Chapel Hill Southern Village 312.0 1,150 2005 
 Charlotte Ayersley 163.0 2,069 2005 
 Concord Afton Village 118.0 700 1995 
 Conover Cline Village 294.0 15 1999 
 Davidson New Neighborhood in Old Davidson 79.0 253 1999 
 High Point Spring Brook Meadows 38.7 60 2001 
 Mooresville Morrison Plantation 400.0 550 1999 
 Winston-Salem Kimberly Park 63.0 261 2005 
SC Fort Mill Baxter 1,033.0 1,400 2006 
 Georgetown Harmony 1,099.0 1,710 2000 
 Mount Pleasant I'On 243.0 556 1997 
GA Savannah Ashley Midtown 29.0 200 2006 
 Smyrna Smyrna Town Center 29.0 42 1993 
AR Springdale Har-Ber Meadows 400.7 560 2006 
MS Ridgeland Township at Colony Park 95.0 310 2001 
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TN Franklin Westhaven 1,563.0 136 2001 
Northeast      
DC Alexandria Carlyle 158.0 4,000 1989 
 Woodbridge Prince William County Center 79.2 572 2003 
MD Clarksburg Clarksburg Town Center 270.0 1,300 1999 
 Essex WaterView 68.8 175 2001 
 Ocean City Sunset Island 47.3 590 2002 
PA Doylestown Lantern Hill 21.0 117 2001 
 Exton Eagleview 665.0 826 2006 
 West Vincent Weatherstone 350.0 265 2002 
DE Wilmington The Village at Eastlake 16.4 160 2001 
NY Queens Arverne by the Sea 100.0 2,300 2000 
 
4.2.2.2 Informant Interviews 
 
The survey data used to test the conceptual model in this study are cross-sectional.  
As a result, it is not possible to determine from the survey data alone the temporal ordering of 
variables or whether observed correlations are causal in nature.  In order to at least partially 
address these limitations, informant interviews6 were conducted with a subset of the planners 
in the study that provide clarification into the nature of hypothesized relationships involving 
planners’ commitment, planners’ role orientations, public participation, and flood hazard 
mitigation.  Informant interviews were used in part to clarify the source of planners’ 
commitment, why they were hired by their local government, why they chose to work where 
they do, and whether or not their local government made any attempts to increase their 
commitment to hazard mitigation after they were hired.  Questions were also asked regarding 
planners’ attitudes toward the proper role of public participation in site plan review, and the 
means by which planners influenced public participation levels.   
Site visits were made to five of the communities with NUDs under study to conduct 
in-person interviews with each of the planners for each of the projects.  One of the planners 
failed to show up for the interview (and failed to respond to subsequent contacts), so four 
planners were interviewed rather than five.  Interviews lasted between one and two hours.   
                                                 
6The interview protocol that was used can be found in Appendix B. 
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4.3 Statistical Techniques 
 
This study’s central thesis is that planners’ commitments and role orientations are 
associated with flood hazard mitigation features in development projects, both directly and 
indirectly.  This study utilizes three sets of data analyses to examine the correlations between 
planner characteristics and flood hazard mitigation.  First, descriptive statistics are used to 
report frequencies and measures of central tendency for variables under study.  Second, 
bivariate regression analyses are used to examine relationships between variables when no 
other variables are controlled for.  Third, multivariate path analysis is used to evaluate the 
strength, direction, and significance of hypothesized relationships between variables depicted 
in Figure 3.1.  Path analysis is an appropriate technique because the conceptual model that is 
tested in this study includes variables that are expected to be indirectly associated with flood 
hazard mitigation features, mediated by site plan review process variables.  Path analysis 
enables for these indirect effects to be estimated, along with the effects of variables that are 
directly associated with flood hazard mitigation features. 
Paths between variables in the conceptual model are tested in multiple regression 
analyses, with the choice of regression techniques being based upon the manner in which the 
dependent variable in each regression model is measured.  For regression models with 
dependent variables measured as dichotomies, binary logistic regression is used; for 
regression models with dependent variables measured as counts, Poisson regression7 is used.   
                                                 
7Long (1997, p. 217) notes that treating count dependent variables as continuous variables and using ordinary 
least squares regression can result in “inefficient, inconsistent, and biased estimates.” Long recommends either 
Poisson or negative binomial regression for models with count dependent variables. 
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4.3.1 Identifying Total, Direct, and Indirect Effects through Path Analysis 
 
This study addresses the following four questions regarding the association of 
planners’ commitment and role orientations with flood hazard mitigation: (1) is planners’ 
commitment associated with flood hazard mitigation, (2) are planners’ role orientations 
associated with flood hazard mitigation, (3) are planners’ role orientations associated with 
public participation, and (4) does the association of planners’ commitment with flood hazard 
mitigation depend upon planners’ role orientations.  Specific hypotheses that are developed 
in Chapter 3 to help answer each of these questions are displayed in graphic form in Figure 
3.1.  The basic premise behind the conceptual model is that flood hazard mitigation features 
in development projects are determined by land use planner characteristics, the site plan 
review process, community characteristics, and project characteristics.  In order to assess all 
relationships between variables depicted in Figure 3.1, this study utilizes a path analysis 
approach that enables the identification of both direct and indirect associations of variables 
with flood hazard mitigation.   
In order to calculate indirect effects, this study relies on a simple relationship between 
total effects, direct effects, and indirect effects, whereby the total effect of one variable (X) 
on another (Y) is equal to the indirect effect of X on Y added to the direct effect of X on Y.  
Given that this relationship is true by definition, it is also true that the indirect effect of X on 
Y is equal to the total effect less the direct effect.  The total effect of X on Y is equal to the 
regression coefficient8 for X that is produced by regressing Y on X without including in the 
regression model the mediating variable(s) (i.e. the variable(s) through which X effects Y).  
                                                 
8 Unexponeniated coefficients (instead of odds-ratios or incidence rate ratios) are used to calculate total, direct, 
and indirect effects. Once the indirect effects have been calculated in this way, all effects can be exponentiated 
and transformed into either odds-ratios or incidence rate ratios, depending upon the nature of the particular 
regression analysis. 
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The direct effect of X on Y is equal to the regression coefficient for X that is produced by 
regressing Y on X while including in the regression model the mediating variable(s).  Thus, 
the indirect effect of X on Y is equal to the total effect less the direct effect. 
4.3.2 Testing for Interaction Effects 
 
The regression analyses are used in part to test for the presence of interaction effects 
involving planners’ commitments and role orientations.  Testing for interaction effects 
requires a model estimation approach that differs from that used for models without 
interaction terms.  For each dependent variable, a Main Effects model is estimated that does 
not include interaction terms.  Next, an Interaction model (with interaction terms) may or 
may not be tested, depending upon the results of the Main Effects model.  The model 
estimation process for each dependent variable in the remainder of this chapter proceeded as 
follows: 
1. Estimate Main Effects model (without interaction terms) 
a. If significant effects are not observed for commitment, do not estimate Interaction 
model, and use Main Effects model as final model 
b. If significant effects are observed for commitment, estimate Interaction model (with 
interaction terms) 
i. If significant effects are observed for all four interaction terms, keep interaction 
terms in model and use Interaction model as final model 
ii. If significant effects are observed for one, two, or three interaction terms, drop 
non-significant interaction terms and re-estimate model. Repeat process until 
model includes only those interaction terms that are found to have significant 
effects, and use as final model 
iii. If significant effects are not observed for any interaction terms, drop interaction 
terms from model and use Main Effects model as final model 
 
4.4 Threats to Validity of Inferences 
 
This study seeks to evaluate the proposition that planners’ commitments and role 
orientations, and the interaction of planners’ commitments and role orientations, are each 
associated with flood hazard mitigation, and that role orientations are associated with public 
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participation levels.  This study does not seek to make causal inferences with respect to these 
variables, in part because there are a number of potential threats to the validity9 of such 
inferences that render them imprudent at this juncture.     
Cook & Campbell (1979, p. 51) observe that invalid (i.e. false) inferences are more 
likely the more numerous and powerful the validity threats and the more homogenous the 
direction of their effects.  They argue that it is only when all of the threats can plausibly be 
eliminated that it is possible to make confident conclusions about whether an observed 
correlation between two or more variables is probably causal.  When all plausible threats 
cannot be eliminated, then the investigator has to conclude that a demonstrated relationship 
may or may not be causal.  What follows is a description of many of the threats to the 
validity of inferences to be made with respect to the findings of this study, as well as an 
explanation regarding whether and how those threats have been addressed in the research 
design and methods. 
4.4.1 Statistical Conclusion Validity 
 
Statistical conclusion validity refers to the validity of inferences about the correlation 
between treatment and outcome (Shadish et al., 2002, p. 38).  Two types of errors can be 
made with respect to statistical conclusions.  A “Type I” error involves concluding that a 
relationship exists between two (or more) variables when such a relationship does not in fact 
exist.  A “Type II” error involves concluding that no relationship exists when a relationship 
does in fact exist (ibid, p. 42) 
                                                 
9In this context, validity refers to (1) the appropriateness of inferences made with respect to the statistical 
significance of observed relationships (i.e. statistical conclusion validity), (2) the degree to which the variables 
in the relationships actually measure what the investigator intends for them to (i.e. construct validity), (3) the 
causal nature of the observed relationships (i.e. internal validity), and (4) whether or not the relationships can be 
generalized to other settings (i.e. external validity). 
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The primary threats to statistical conclusion validity10 in this study include the 
following: 
• Low Statistical Power: An insufficiently powered experiment may incorrectly conclude 
that the relationship between treatment and outcome is not significant. 
 
This threat is particularly worrisome because the sample in this study includes fewer 
than 70 development projects, which is generally considered to be a relatively small sample 
size.  Unless the magnitudes of effects between variables are relatively large, this sample size 
may result in an insufficient level of statistical power to detect significant relationships 
between variables in this study.  It may be especially difficult to detect significant interaction 
effects involving planners’ commitment and role orientations, as the addition of multiple 
interaction terms into the regression models reduces the degrees of freedom, and thus the 
ability of the model to identify significant effects.  As a result, the probability of making 
Type II errors may be relatively high.   
The most conventional method of determining statistical significance in binary 
logistic and Poisson regression analyses (such as those used in this study) involves 
calculating a z-statistic for each estimated parameter in a regression model and comparing 
that statistic to the z-value corresponding to the pre-determined level of statistical 
significance that the researcher wishes to use.  The z-statistic is calculated by dividing the 
estimated regression parameter by its standard error, where the standard error is equal to the 
sample variance divided by the square root of the sample size.  As can be seen from this 
formula, the standard error increases as the sample size decreases, and thus, the z-statistic 
decreases as the sample size decreases.  As a result, it is more difficult to find significant 
                                                 
10Information on threats to statistical conclusion validity is based on Shadish et al., 2002, p. 45. 
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relationships among variables when the sample size is small than when it is large, other 
things being equal.   
Due to resource constraints, it was not possible to increase the sample size.  However, 
there are two methods of increasing statistical conclusion validity recommended by Shadish 
et al. (2002) that have been utilized.  The first method involves measuring and correcting for 
covariates, which is accomplished in this study by including in the statistical models those 
variables found by previous research to help explain variation in hazard mitigation.  When 
relevant “control variables” are excluded from a model, estimates for variables in the model 
tend to be biased (i.e. either larger or smaller than their “true” value).  As the magnitude of 
this bias increases, so does the likelihood of either concluding that significant relationships 
exist when they do not, or concluding that significant relationships do not exist when they do.  
Thus, including relevant covariates in the model can help reduce omitted variable bias and 
thereby increase the validity of statistical conclusions.  The second method of increasing 
statistical conclusion validity utilized in this study involves improving the quality of 
measures.  In many cases, the measures used in this study are replicates of measures used in 
previous studies by expert researchers in land use planning and natural hazard mitigation.  
This approach is expected to increase the reliability of measurements and thereby increase 
the validity of statistical conclusions. 
• Unreliability of Measures: Measurement error weakens the relationship between two 
variables and strengthens or weakens the relationships among three or more variables. 
 
Many of the variables used in this study are measured through a survey that required 
planners to recall detailed information from the past, sometimes as much as 17 years prior to 
the point at which the survey was completed.  As a result, it is likely that some planners may 
have had difficulty recalling this information with perfect accuracy, such that there may be 
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discrepancies between the information reported by planners and the information in its 
original state.  That being said, however, planners may have been able to access some of the 
information in hard copy or electronic files relating to the development projects that were 
still in the possession of their local governments.  Regardless, relying on planners to recall 
information from the past is a limitation of this study. 
• Restriction of Range: Reduced range on a variable usually weakens the relationship 
between it and another variable. 
 
Some of the variables used in this study have restricted ranges, with responses 
clustered on one end of the response scale.  It is sometimes possible to recode such variables 
in such a way that the new response categories exhibit sufficient variation to enable the 
detection of significant relationships.  However, this process is not feasible when responses 
are so clustered that it is not possible to create at least two categories that contain “sufficient” 
variation.   
4.4.2 Construct Validity 
 
Construct validity refers to the validity of inferences about the degree to which the 
operational measures used (in a survey, for example) accurately reflect the higher order 
constructs they are intended to measure (Shadish et al., 2002, p. 38).  Since it is never 
possible to establish a one-to-one relationship between the operations of a study and the 
corresponding constructs, there is always a risk that the degree to which the operations match 
the constructs will be so poor that the inferences drawn from the data will be invalid (ibid, p. 
68).  To help reduce this risk, many of the measures used in the survey instrument designed 
in this study were either exact replications or revised versions of measures used in previous 
studies by leading researchers in their fields.  While there is no guarantee that these previous 
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measures are perfect, the fact that they were utilized in publications published in leading 
journals is assumed to be a testament to their (high) quality. 
The primary threats11 to construct validity in this study may include the following: 
• Inadequate Explication of Constructs: Failure to adequately explicate a construct may 
lead to incorrect inferences about the relationship between operation and construct. 
 
This threat is particularly difficult to avoid because it is not possible to know how 
“adequately” a construct has been explicated.  In most cases, the constructs utilized in this 
study have been used in multiple prior studies, and it is believed that the constructs have been 
more fully explicated over time with each additional study in which they were used.  As a 
result, it is reasonable to be confident in the explications of the constructs and their 
legitimacy.  However, the research variables in this study (i.e. planners’ commitments and 
role orientations) are relatively vague concepts and are relatively difficult to quantify and 
measure.  Nevertheless, it is believed that the measures used for these variables are the best 
available at this time. 
The dependent variables used in this study relating to flood hazard mitigation features 
warrant discussion, for at least three primary reasons.  First, this study measures only a subset 
of all site design techniques that can be used to reduce flood-related losses.  This study 
intentionally focuses only on techniques whose incorporation into development projects can 
reasonably be expected to be influenced by land use planners.  Other flood-loss reduction 
techniques, such as raising building elevations and strengthening building structures, for 
example, are more likely to be influenced by other government employees, such as building 
code officials or engineers.  Thus, while the use of such techniques may be important for 
reducing flood-related losses and may be influenced by the local government as a whole, the 
                                                 
11Information on threats to construct validity is based on Shadish et al., 2002. p. 73. 
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use of such techniques is not likely to be influenced by land use planners, and is thus not 
examined in this study. 
Second, this study measures whether or not particular mitigation site design 
techniques were used.  It does not control for whether or not the techniques were applicable.  
Thus, it is not possible to distinguish in this study between techniques that were not used 
because a decision was made (explicitly or otherwise) not to use them, and techniques that 
were not used because they were not applicable.  For example, projects that did not contain 
wetlands could not possibly indicate that they preserved wetland buffers.  Thus, a project that 
contained wetlands but did not preserve wetland buffers and a project that did not contain 
wetlands to begin with would each indicate that they did not preserve wetland buffers.  This 
potential confounding process is a limitation in this study. 
Third, certain dependent variables are used to measure whether particular land uses 
are located completely outside or at least partially inside the floodplain.  These variables do 
not measure the scale of development located inside the floodplain, only the general use.  As 
a result, it is not possible (for example) to distinguish between open space portions of 
residential/commercial land uses inside the floodplain and homes/commercial buildings 
inside the floodplain.  The variables used in this study are thus useful for measuring the 
association between planner characteristics and locating land uses completely outside the 
floodplain, but are less useful for measuring the association between planner characteristics 
and the scale of development located inside the floodplain.   
While this shortcoming cannot be completely overcome in this study, effort has been 
taken to provide some verification regarding the nature of land uses located at least partially 
inside the floodplain.  In order to verify that projects with residential and/or commercial land 
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uses classified as “inside the floodplain” actually contain structures inside the floodplain and 
not just open space, 11 projects were randomly selected for a preliminary exposure analysis.  
Google Earth photos, project site plans, and National Flood Insurance Rate Maps (FIRMs) 
were used to visually verify that structures were located inside the floodplain.  Results of this 
exposure analysis suggest that survey data collected regarding the location of 
residential/commercial land uses inside the floodplain are accurate, as Google Earth photos 
appear to show structures inside the floodplain for each of the 11 projects.   
To demonstrate how this analysis was conducted, photos and the FIRM for one of the 
11 projects (i.e. The Moorings at Lantana, in Lantana, Florida) are shown here.  The 
Moorings at Lantana is a redevelopment project located on roughly 10.5 acres that contains 
378 dwelling units comprised of condominiums and townhouses.  Figure 4.1 shows an aerial 
photo of the project site, with a rectangle drawn around the project boundary.  The waterway 
to the east of the project is the Atlantic Intracoastal Waterway.   
 
Figure 4.1 The Moorings at Lantana in Lantana, Florida 
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Figure 4.2 shows the FIRM for the Town of Lantana, Florida, with an arrow pointing at the 
project location.  The figure shows that roughly two-thirds of the project site is located in 
Zone A7, a 100-year floodplain zone.   
 
Figure 4.2 Flood Insurance Rate Map for the Town of Lantana, Florida 
 
As can be seen by comparing Figures 4.1 and 4.2, the portion of the project site located 
inside the 100-year floodplain clearly contains built structures.  Figure 4.3 depicts structures 
containing condominiums located inside the 100-year floodplain, on the eastern edge of the 
project site.
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Figure 4.3 Structures Containing Condominiums Located Inside the 100-Year Floodplain 
 
Figure 4.4 depicts townhouses located along the southwestern boundary of the project site, 
roughly one-half of which appear to be located inside the 100-year floodplain.   
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Figure 4.4 Townhouses at The Moorings at Lantana, Located at Least Partially Inside the 100-
Year Floodplain 
 
While this procedure has limitations, it nevertheless provides some degree of 
verification regarding the location of development inside the floodplain.  While this study is 
primarily concerned with whether land uses are located completely outside the floodplain, 
there is nevertheless reason to believe that land uses classified as “at least partially inside the 
floodplain” do in fact contain built structures. 
• Mono-operation Bias: Any one operationalization of a construct both underrepresents the 
construct of interest and measures irrelevant constructs, complicating inference. 
 
The combination of spatial constraints and a desire to minimize respondent burden 
served to limit the number of operationalizations that were included in the survey for each 
construct.  As a result, it may be difficult to avoid the threat to construct validity that is posed 
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by mono-operation bias.  However, the operationalizations being used have been used in 
previous studies, and it is believed that they represent “good” measures of the constructs they 
seek to represent. 
• Mono-Method Bias: When all operationalizations use the same method (e.g., self-
reporting), that method is part of the construct actually studied. 
 
This study utilizes a multi-method approach, intended in part to limit the threat to 
construct validity that is posed by mono-method bias.  In addition to the paper survey, 
informant interviews were conducted with a subset of survey respondents in an effort to 
corroborate and provide additional meaning to the survey findings. 
4.4.3 Internal Validity 
 
Internal validity refers to the validity of inferences about whether observed 
covariation between the putative “cause” and observed “effect” reflects a causal relationship, 
given the manner by which those variables were measured (Shadish et al., 2002, p. 38).  This 
study does not seek to make causal claims regarding planner characteristics and flood hazard 
mitigation.  Thus, internal validity is not of paramount importance.  Nevertheless, in the 
interest of full disclosure regarding this study’s limitations, there are particular threats to 
internal validity that are worthy of discussion. 
The primary threats to internal validity12 in this study may include the following: 
• Ambiguous Temporal Precedence: Lack of clarity about which variable occurred first 
may yield confusion about which variable is the cause and which is the effect. 
 
When using cross-sectional data as this study does, it can be difficult (if not 
impossible) to establish the temporal order of variables with complete certainty.  The models 
                                                 
12Information on threats to internal validity is based on Shadish et al., 2002, p. 87. 
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in this study have been constructed based on certain assumptions regarding the ordering of 
variables that, if not unassailable, are at least reasonable.   
This study examines the association between planner characteristics and flood hazard 
mitigation outcomes.  The variables used in this study do not measure change in flood hazard 
mitigation site design features from the point the project was first proposed to the point it was 
approved.  In order for planners to have actually influenced project design, it would have to 
be the case that the design changed from the time the planner first saw it to the time the 
project was approved.  Since this study does not measure this change, it is not possible to 
measure the association of planner characteristics with that change: all that can be measured 
is the association between planner characteristics and measures of flood hazard mitigation 
features reflected in the final project design.   
• Selection: Systematic differences over conditions in respondent characteristics that could 
also cause the observed effect. 
 
The primary issue with respect to selection in this study has to do with planners’ 
decisions to participate in the study.  There is a possibility that those planners who agreed to 
participate in the study may have been systematically different (in a meaningful way related 
to the research questions and variables) from those that did not agree, such that the results 
produced in the study would not reflect those of “typical” planners, but those of a biased 
subset.  Given that planners were contacted via telephone to gather information prior to 
receiving the paper survey, they may have had some idea as to the nature of the survey prior 
to responding.  As a result, it may have been the case that planners with more interest, 
experience, and commitment related to natural hazards were more likely to participate than 
planners with less interest, experience, and commitment.  To help avoid this eventuality, 
planners were told as little as necessary about the survey prior to their participation and were 
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given little to no indication as to what were considered to be the “correct” responses.  
Additionally, each survey recipient was given $20 in cash as an incentive to participate in the 
study, in hopes that this would help to reduce self-selection bias by encouraging all potential 
respondents to participate (rather than just a relatively “interested” subset). 
4.4.4 External Validity 
 
External validity refers to the validity of inferences about the extent to which a cause-
effect relationship holds over variations in persons, settings, treatments, and outcomes 
(Shadish et al., 2002, p. 38).  Being able to legitimately generalize the findings from one 
study to a broad range of settings is often desirable. 
The primary threats to external validity13 in this study may include the following: 
• Interaction of the Causal Relationship with Units: An effect found with certain kinds of 
units might not hold if other kind of units had been studied. 
 
It is possible that the planners included in the sampling frame and those from the 
sampling frame that agreed to participate in the study represent a biased sample of the entire 
population of planners, a specific type of “unit” that differs from the population of planners.  
If so, then the relationships observed in this study would reflect relationships involving this 
subset, rather than the general population.  However, care was taken in the design and 
implementation of the survey to avoid biasing the sample of planners that agreed to 
participate.  In particular, efforts were made to avoid communicating (explicitly or implicitly) 
to planners what the research questions and expected findings in this study were. 
• Interaction of the Causal Relationship with Outcomes: An effect found on one kind of 
outcome observation may not hold if other outcome observations were used. 
 
                                                 
13Information on threats to external validity is based on Shadish et al., 2002, p. 87. 
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It is possible that observed associations between planner characteristics and flood 
hazard mitigation may not hold for other planning outcomes beyond flood hazard mitigation.  
This study cannot address this issue, and it will need to be addressed by future research. 
• Interaction of the Causal Relationship with Settings: An effect found in one kind of 
setting may not hold if other kinds of settings were to be used. 
 
It is possible that communities with NUDs are different in meaningful ways from 
communities without NUDs.  Communities with NUDs may have different policies, cultures, 
and planners from communities that do not have NUDs (perhaps because they do not allow 
such development types).  If this were true, then planner characteristics may have a different 
influence on NUDs in these communities than they would have on conventional projects in 
other communities.  It is also possible that the review process for NUDs provides planners 
with more freedom to exercise discretion (and thus more potential for influence) than does 
the review process for conventional development projects. 
4.5 Variables and Measurement 
 
Relative to conventional low-density development projects, NUDs feature higher 
development densities and a broader mixture of land uses.  As a result, on a given parcel of 
land exposed to natural hazards, NUDs may very well be placing more people and property 
at risk (Berke et al., 2003a, p. 1).  This heightened level of risk dictates that NUDs should not 
only put more effort into flood hazard mitigation, but that they should do so in a way that 
does not inadvertently exacerbate flood risks.   
The potential for exacerbating flood risks is identified by Burby (2006, p. 171).  
Burby describes the so-called “Safe Development Paradox,” which shows that local 
government policies intended to make hazardous areas safe for development often actually 
make them “targets for catastrophes.” Policies that emphasize elevating and strengthening 
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buildings and using structural barriers (such as levees) to control floodwaters can actually 
encourage denser development in hazardous areas (and thus place more people and property 
in harm’s way) by creating a sense of security and safety that is frequently (if not always) 
unwarranted (Burby & Dalton, 1994, p. 229).  Overcoming the Safe Development Paradox 
requires avoiding hazardous areas and directing new development instead to safer locations 
that are believed to be less prone to natural hazards.  The Safe Development Paradox is 
particularly troublesome for NUDs because of their high development densities.  If NUDs do 
not avoid hazardous areas and environmentally sensitive portions of development sites, then 
they are likely to exacerbate the risks posed by natural hazards.     
This chapter looks at how well NUDs avoid hazardous portions of development sites 
and protect environmentally sensitive areas that provide flood mitigation services.  If NUDs 
are doing a good job in this respect, then concerns about New Urbanism and the Safe 
Development Paradox may be misguided.  On the other hand, if NUDs are locating 
development in the floodplain and are not preserving sensitive areas, then these concerns 
may be warranted after all.   
The decision to avoid such areas is shared by various actors in the site plan review 
process.  Whereas local government officials and citizens can influence the location of new 
construction through the adoption of development management programs that regulate 
floodplain development and/or through public hearings where development projects are 
ultimately approved or denied, the central focus of this study is on the potential role that 
planners play in the decision to avoid hazardous areas.  Berke et al. (2006a) view land use 
planning as a multi-party game in which planners participate as both players and managers.  
Planners occupy a “unique position at the center of the land use game” where they have 
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“inside information and privileged access to other players” (ibid, p. 5).  They are expected to 
“carefully watch and respond to the interests, actions and alliances of other players” in the 
game (ibid, p. 4).  Because planners have relatively intimate access to developers, citizens, 
elected officials, and other players in the game, their own role in helping to design 
development projects that avoid hazardous areas is of paramount (theoretical) importance.   
With the responsibility to manage and respond to the interests and actions of other 
players and with a long list of regulatory concerns that might be addressed in the site plan 
review process, planners’ own priorities and behaviors can be expected to have a significant 
influence on how projects are designed, and specifically on whether hazardous portions of 
development sites are avoided and sensitive areas are protected.  Planners cannot possibly 
gather all relevant information and address all possible issues and concerns.  Instead, they 
have to pay attention to what they believe to be important and valuable (Forester, 1993, p. 
197).  Given this inevitable need for simplifying the site plan review process to a manageable 
level and prioritizing the issues deemed to be most important, the priority that planners place 
on natural hazard mitigation should help determine the priority they place on avoiding the 
floodplain in project design.   
According to Berke et al. (2006a, p. 1), the planner’s ultimate duty in the land use 
planning game is to serve as a “steward of the public interest.” Research on planners’ role 
orientations suggests that there is variation in the way that planners define the public interest 
and in the means they use to promote it.  Planners with strong technical role orientations are 
more likely to defer to elected officials and other decision-makers for defining the public 
interest, and to limit their own behaviors to advising decision-makers and providing technical 
planning information to the public.  In contrast, planners with strong political role 
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orientations are more likely to define the public interest according to their own values and to 
take an activist role in advocating particular policies and promoting their implementation 
(Howe, 1980; 1994).  As a result, planners’ behaviors in the site plan review process are 
likely to vary based upon their role orientations, and thus their potential influence on flood 
hazard mitigation may vary with role orientations as well. 
Taken together, planners’ commitments and role orientations have significant 
theoretical implications for flood hazard mitigation features in development projects under 
their review.  In addition to examining how well NUDs are avoiding the floodplain and 
protecting sensitive areas, this chapter also assesses the degree to which planners are 
committed to natural hazard mitigation and how strongly they exhibit technical and political 
role orientations.  This assessment provides insights into the strength and direction of the 
association that can be expected between planner characteristics and flood hazard mitigation 
features in development projects they review.  If planners are found to have strong 
commitments to natural hazard mitigation and strong political/weak technical role 
orientations, then they can be expected to advocate openly and fervently for keeping 
development out of the floodplain.  Conversely, if planners have weak commitments and 
weak political/strong technical role orientations, then their advocacy for avoiding the 
floodplain should be relatively minimal.   
This chapter also presents a descriptive overview of other factors that are expected to 
be associated with flood hazard mitigation.  These factors include additional characteristics 
of land use planners, the local government site plan review process, and various community 
and site-specific characteristics.  
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4.5.1 Flood Hazard Mitigation 
 
Developing in the floodplain can place people and property in areas that are known to 
be flood-prone and can damage environmentally sensitive landscape features that provide 
floodwater management functions, thus possibly increasing both the incidence of flooding 
and the potential severity of flood damages.  Keeping the floodplain free from development 
can thus be an important component of a successful flood hazard mitigation strategy.  
Avoiding the floodplain may be particularly vital for NUDs, which are relatively dense 
compared to conventional development projects.   
This study uses two types of dependent variables to measure flood hazard mitigation 
features in the NUDs under study.  The first type includes three separate dichotomous 
measures for whether residential, commercial, and infrastructure14 land uses within the 
project are located completely outside or at least partially inside the 100-year floodplain.  
These variables are coded such that “1” equals “Completely outside floodplain” and “0” 
equals  “At least partially inside floodplain.” Data cells for projects that do not contain a 
specified land use are coded as missing data.  While these variables have limitations (which 
are discussed in detail in section 4.4.2), they provide preliminary indication as to the 
exposure of development to flooding and the intrusion of development into the floodplain, 
related concerns that each have implications for public safety. 
The second type of dependent variable used in this study is a single “count” variable 
that measures the number of 10 different environmentally sensitive area protection 
                                                 
14It might be argued that infrastructure is often located inside the floodplain as a matter of course (e.g. sewer 
lines and stormwater drainage pipes may follow drainage courses), and that the key issue then is whether and 
how this infrastructure is protected from flood damage. However, locating infrastructure inside the floodplain is 
hazardous not only from the standpoint of subjecting the infrastructure to flood damage, but also from the 
standpoint of intrusion into the floodplain, as such intrusion can damage environmentally sensitive areas and 
reduce the ability of the natural landscape to manage flooding. 
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techniques incorporated into the project.  These techniques relate to the preservation of 
floodplains, wetlands, and existing soils and contours, which can reduce both the incidence 
and severity of flood events.     
Two important assumptions are made regarding the dependent variables in this study 
and their implications for the safety of persons and property located within the NUDs.  First, 
regarding the location of land uses relative to the floodplain, it is assumed that land uses 
located completely outside the floodplain are safer from flooding than land uses located at 
least partially inside the floodplain.  To the extent that established floodplain boundaries are 
accurate, land located outside the floodplain is less likely to be flooded than land located 
inside the floodplain.  Second, it is assumed that NUDs that use more environmentally 
sensitive area protection techniques are safer from flooding than NUDs that use fewer, a type 
of assumption that is made by previous researchers.  Burby & May et al. (1997, pp. 121-2) 
assume that “…more-effective hazard mitigation will occur when governments use more, and 
more varied, techniques and strategies for reducing potential losses from natural hazards.” 
Berke et al. (2006c, p. 590) make a similar assumption regarding stormwater mitigation 
techniques, reasoning “the greater the number of techniques that are employed, the more 
complete and effective the mitigation strategy would be for a proposed project.” It is 
assumed in this study that, as NUDs use more environmentally sensitive area protection 
techniques, the likelihood of floodwaters causing damage should decrease and the capacity of 
the natural landscape for managing flood events should increase, thus providing additional 
protection for people and property. 
Land use location variables measure whether particular land uses are located 
completely outside the floodplain or at least partially inside the floodplain.  This study uses 
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the location of the following three land uses as a preliminary measure in part of the exposure 
of people and property to flood hazards: residential, commercial, and infrastructure.  In order 
to determine how frequently these land uses are located outside the floodplain in relation to 
one another, paired sample t-tests are used to compare means15 for residential, commercial, 
and infrastructure land uses.  Table 4.5 shows mean differences between each land use and 
descriptive statistics for each land use.   
Table 4.5 Mean Differences and Descriptive Statistics for Land Use Locations 
Location Residential Commercial Infrastructure 
 Mean Difference 
Mean 
Difference 
Mean 
Difference 
Residential Land Uses ---   
Commercial Land Uses -10.0* ---  
Infrastructure 29.2*** 40.7*** --- 
    
Completely Outside Floodplain  62.1% 71.7% 32.3% 
At Least Partially Inside Floodplain  37.9% 28.2% 67.7% 
n 66 60 66 
*significant at p<.10    **significant at p<.05   ***significant at p<.01 
 
NUDs do a better job of locating commercial land uses outside the floodplain than 
residential or infrastructure, and a better job of locating residential outside the floodplain than 
infrastructure.  Majorities of projects locate residential and commercial land uses completely 
outside the floodplain, while a majority locates infrastructure at least partially inside the 
floodplain.  Commercial land uses are the most likely to be located outside the floodplain, 
and infrastructure is the least likely.   
While it is encouraging that residential and commercial land uses are located outside 
the floodplain more often then not, the results nevertheless reveal the possibility of 
significant exposure of persons and property to flood hazards.  First, that over two-thirds of 
                                                 
15Technically, this procedure compares frequencies instead of means.  However, since each of the land use 
variables is measured as a dichotomy, each variable only contains a single interval (i.e. from 0 to 1), and thus it 
is appropriate to treat the frequency for each variable as a mean value. 
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projects locate infrastructure in the floodplain is evidence of a potential threat to property 
posed by potential flood events and potentially damaging intrusion into the floodplain.  
Streets, water/sewer lines, and public facilities represent major financial investments on the 
part of the private and public sectors, and are in jeopardy of being damaged and/or destroyed 
because of their hazardous locations.  Furthermore, by locating these investments inside the 
floodplain, their installation may increase the incidence of flooding by displacing and/or 
diminishing the natural ability of the landscape to manage water flows.  Second, roughly 
three out of every eight projects (38%) locate residential land uses inside the floodplain, 
compared to nearly two in seven (28%) locating commercial land uses inside the floodplain.  
While locating commercial land uses in the floodplain puts property at risk, it is relatively 
unlikely to put people at risk because commercial land uses are relatively easy to evacuate 
and are often not occupied at night (Burby et al., 1988, p. 179).  Locating residential land 
uses in the floodplain, on the other hand, can place people directly in harm’s way.  Thus, 
while it is not possible in this study to determine exactly how many residents are actually at 
risk in the NUDs under study, there is nevertheless cause for concern that people and 
property may be exposed to flood hazards. 
Effective flood hazard mitigation dictates not only that land uses be located outside 
the floodplain, but also that damage to floodplains, wetlands, and other natural landscape 
features be minimized.  Morris (1997, p. 3) observes that “dramatic measures” are often used 
to prepare floodplain areas for development, such as filling and channelizing wetlands and 
estuaries, replacing natural drainage systems with “less-effective” man-made channels, 
removing vegetation, and destroying beaches and dunes and replacing them with bulkheads 
and seawalls.  In most cases, these disturbances inhibit the ability of the floodplain to 
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perform its vital flood mitigation functions (ibid, p. 12).  Natural floodplain and wetland 
areas help control erosion and provide conveyance and storage for floodwaters (Interagency 
Floodplain Management Review Committee, 1994; Task Force on the Natural and Beneficial 
Functions of the Floodplain, 2002).  When floodplains are altered, wetlands are filled, and 
rivers are dredged and/or channelized, the speed and force with which rainfall flows across 
the land and into rivers is increased, thus increasing flood risks (Faber, 1996, p. 1). 
This study measures the extent to which NUDs protect environmentally sensitive 
areas, such as floodplains and wetlands.  Protecting such areas can help reduce both the 
incidence and severity of damage to people and property caused by flooding.  Table 4.6 
shows descriptive statistics for environmental preservation.   
Table 4.6 Descriptive Statistics for Environmental Preservation 
Environmentally Sensitive Area Protection Techniques Percent of Projects 
Maintained floodplain vegetation buffers 72.1 
Minimized fill in floodplain 66.2 
Minimized grading in floodplain 60.3 
Maintained wetland vegetation buffers 72.1 
Minimized fill in wetlands 67.6 
Minimized grading in wetlands 66.2 
Preserved natural drainage systems 72.1 
Protected topsoil during construction 47.1 
Restored natural contours on site after construction 26.5 
Reforestation to stabilize landslide prone slopes 10.3 
  
0-4 techniques used 35.3 
5-6 techniques used 20.6 
7-8 techniques used 30.9 
9+ techniques used 13.2 
  
Mean 5.5 
Standard Deviation 2.8 
Minimum 0 
Maximum 9 
n 68 
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The most commonly used techniques were those relating to protecting floodplain and 
wetland areas, as majorities of the projects maintained vegetation buffers, minimized fill, and 
minimized grading in floodplain and wetland areas.  Relatively few projects restored natural 
contours after construction or reforested landslide prone slopes.  Nearly 45% of the projects 
used seven or more techniques, with nine being the maximum.  However, the average NUD 
used just over 5.5 of a possible 10 sensitive area protection techniques, over 45% of the 
projects used six or fewer techniques, and nearly nine percent used zero techniques.  Thus, 
there may be room for improvement in protecting environmentally sensitive areas.  It is 
worth noting, however, that projects may vary with respect to the number of environmentally 
sensitive areas on the site in need of protecting, such that some projects may only be able to 
incorporate a small number of environmentally sensitive area protection techniques in the 
first place.   
To the extent that some project designers may be unaware of the flood hazard 
mitigation benefits that environmentally sensitive areas can provide, there may be an 
important role for planners who work directly with developers and project designers in the 
site plan review process.  Planners who are committed to natural hazard mitigation can 
educate developers and the public regarding not only the existence and location of 
environmentally sensitive areas, but also the important function they serve in terms of 
reducing the incidence and severity of flood events and thus the importance of protecting 
them.   
Table 4.7 summarizes the flood hazard mitigation variables used in this study.  The 
first column in the table lists the name of the variable; the second column provides a 
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definition of the variable; the third column indicates the level of measurement of the variable; 
the fourth column identifies the source from which the variable was gathered.   
Table 4.7 Flood Hazard Mitigation Variables 
Variable Definition Measurement Source 
Residential Whether residential land uses were located completely outside or at least partially inside the floodplain 
Dichotomous 
(1=Yes, 0=No) Survey 
Commercial Whether commercial land uses were located completely outside or at least partially inside the floodplain 
Dichotomous 
(1=Yes, 0=No) Survey 
Infrastructure Whether streets, water/sewer lines, and public facilities were located completely outside or at least partially inside the floodplain 
Dichotomous 
(1=Yes, 0=No) Survey 
Environmental 
Preservation 
The number of environmentally sensitive area protection techniques 
incorporated into the development project, including: (1) Minimizing fill 
in floodplain, (2) Minimizing grading in floodplain, (3) Maintaining 
floodplain vegetation buffers, (4) Minimizing fill in wetlands, (5) 
Minimizing grading in wetlands, (6) Maintaining wetland vegetation 
buffers, (7) Protecting topsoil during construction, (8) Preserving natural 
drainage systems, (9) Restoring natural contours on site after 
construction, (10) Reforestation to stabilize landslide prone slopes 
Count 
(Range: 0-10) Survey 
 
4.5.2 Land Use Planner Characteristic Variables 
 
The influence that planners have on natural hazard mitigation has been found to 
depend in part upon planners’ capacity for addressing natural hazard issues (Burby & Dalton, 
1994), their enforcement style (Burby & May, 1998; Burby et al., 1998), and their 
commitment to natural hazard mitigation (Berke & French, 1994; Burby & Dalton, 1994; 
Dalton & Burby, 1994; Burby & May, et al, 1997).  This study expands upon previous 
research by looking at planners’ commitment at the level of the individual planner (rather 
than the planning agency), and by looking at planners’ role orientations.   
This study measures four characteristics of land use planners.  The first characteristic 
is planners’ commitment to natural hazard mitigation.  An eight-item scale was created for 
this study that was loosely intended to assess planners’ beliefs regarding three different 
issues that are related to natural hazard mitigation: government’s responsibility to protect 
public safety, the freedom of individuals to make land use decisions as they see fit, and 
environmental preservation.  There are six response options for each item, ranging from 
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“Strongly Disagree” to “Strongly Agree.” Responses are coded such that responses 
corresponding to stronger commitment to hazard mitigation receive higher scores.  Four of 
the items in the index (i.e. Pursue, Choose, Conflict, and Benefits) are written such that 
disagreement indicates stronger commitment to natural hazard mitigation (with a “Strongly 
Agree” response receiving a score of “0” and a “Strongly Disagree” response receiving a 
score of “5”), and four of the items (i.e. Personal, Safety, Caution, and Obligation) were 
written such that agreement indicates stronger commitment (with a “Strongly Agree” 
response receiving a score of “5” and a “Strongly Disagree” response receiving a score of 
“0”).   
Table 4.8 shows the response frequencies for each of the eight items in the 
commitment scale.  Responses indicate that:  
1. All planners in the study agree that: 
• current generations have an obligation to make sure that future generations are no 
worse off than we are with respect to the availability of resources and the overall 
health of the natural environment. 
2. A majority of planners in the study agree that: 
• government employees should feel personally responsible for the safety of persons 
and property located within development projects that are reviewed by those 
employees; 
• government should protect public safety even if private property rights and/or other 
concerns must be compromised; 
• government should err on the side of caution when deciding whether or not to allow 
development in areas that are subject to natural hazards; 
• benefits of developing in areas subject to natural hazards do not outweigh the risks. 
3. Planners are divided with respect to: 
• whom they believe should be responsible for mitigation, whether individual citizens 
or other entities (e.g. local governments). 
4. A majority of planners in the study do not agree that: 
• government should make sure that citizens are free to pursue their economic interests 
and exercise their property rights as they see fit, when this means that development 
may occur in areas where people are placed at risk from natural hazards; 
• concern for protecting the environment should be relaxed when other legitimate 
objectives come in conflict with environmental protection. 
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Table 4.8 Response Frequencies for Items in the Commitment Scale16 
Item %SD %D %SLD %SLA %A %SA n 
Public Safety        
PERSONAL: Government employees should feel 
personally responsible for the safety of persons and 
property located within development projects that are 
reviewed by those employees 
7.7 20.0 3.1 18.5 44.6 6.2 65 
SAFETY: Government should seek to protect the safety 
of people and property, even when this means that other 
concerns must be compromised 
0.0 3.1 3.1 18.5 63.1 12.3 65 
CAUTION: Local governments should err on the side of 
caution when deciding whether or not to allow 
development in areas that are subject to natural hazards 
0.0 1.5 1.5 21.5 61.5 13.8 65 
Individual Freedom        
BENEFITS: When local development occurs in areas 
that may be subject to natural hazards, the benefits that 
individuals and communities receive from the 
development typically outweigh the risks 
20.0 38.5 30.8 6.2 4.6 0.0 65 
CHOOSE: When it comes to natural hazards, individual 
citizens are primarily responsible for their own safety, as 
they can choose to avoid living in hazardous areas if 
they want to 
4.6 30.8 13.8 36.9 13.8 0.0 65 
PURSUE: Government should make sure that citizens 
are free to pursue their economic interests and exercise 
their property rights as they see fit, even if this means 
that development may occur in areas where people are 
placed at risk from natural hazards 
29.2 56.9 4.6 7.7 1.5 0.0 65 
Environmental Preservation        
OBLIGATION: Current generations have an obligation 
to make sure that future generations are no worse off 
than we are with respect to the availability of resources 
and the overall health of the natural environment 
0.0 0.0 0.0 10.8 55.4 33.8 65 
CONFLICT: Concern for protecting the environment 
should be relaxed when other legitimate objectives come 
in conflict with environmental protection 
13.8 40.0 27.7 15.4 3.1 0.0 65 
 
The concern that planners have for public safety through natural hazard mitigation is 
also reflected in comments they made during personal interviews conducted for this study in 
which planners discussed their own beliefs with respect to the role of government in reducing 
natural hazard losses.  One planner from Maryland said: 
Government plays a necessary role in (natural hazard mitigation), along the lines of ‘We 
protect you from yourself.’ Developers and homeowners will locate in the floodplain if you 
let them, so government needs to protect the public and safeguard the community…We as 
public servants need to administer regulations (in such a way as to) minimize losses. 
 
A planner from Indiana expressed a similar sentiment, arguing that “Government has to be 
the watchdog and be completely aware of the situation because the normal homeowner 
                                                 
16Column headings refer to the percentage of responses that were strongly disagree (%SD), disagree (%D), 
slightly disagree (%SLD), slightly agree (%SLA), agree (%A), or strongly agree (%SA). 
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doesn’t do due diligence to look into natural hazard issues.  Residents usually rely on 
government to play that role.”  
Planners indicated that their beliefs about government’s role in natural hazard 
mitigation come from their own personal experience and observation, not from indoctrination 
by their local government or assimilation into their local political culture.  A planner from 
Florida said: 
My beliefs about natural hazards come from my own personal experience living in an area 
that gets hit by storms.  When I see houses being built in (hazardous areas), I wonder why 
government doesn’t stop that…I’m a big proponent of government protecting people from 
themselves and protecting the environment. 
 
A Delaware planner said, “Our role is to protect people and make sure they know what 
they’re getting themselves into.  This includes notifying folks that they’re locating in the 
floodplain, and so on...My beliefs about natural hazard mitigation come from seeing disasters 
in other communities.”  
It was expected that the eight items in the commitments scale would be multi-
dimensional.  Table 4.9 shows the results of a reliability analysis conducted on the eight 
items to verify this expectation of multi-dimensionality.  Cronbach’s alpha for the 
commitment scale is 0.63, suggesting that the eight item scale may be multi-dimensional. 
Table 4.9 Reliability Analysis for Commitments Scale 
Scale Number of Items Cronbach's Alpha 
Commitment 8 0.63 
 
Exploratory factor analysis (EFA) was used to further explore the dimensionality of 
the eight-item scale.  EFA was conducted using SPSS version 13.0 software with the eight 
items on the commitments scale to examine whether the scale measures multiple dimensions 
and to identify possible underlying “factors”.  Among the decisions to be made in EFA are 
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(1) which extraction method to use, (2) whether to use unrotated or rotated factor loadings, 
and (3) if rotated factor loadings are used, whether to use orthogonal or oblique rotations.   
Principle components is a commonly-used extraction method.  However, this method 
assumes no measurement error and that all observed variation stems from the items 
themselves.  Given the susceptibility of survey data to various sources of error (e.g. 
respondent effects), these assumptions did not seem reasonable within the context of this 
study.  As a result, principal axis factoring (which does not make such assumptions) was 
used instead.  With respect to factor loading rotations, orthogonal rotations assume that 
factors are uncorrelated, while oblique rotations allow factors to be correlated.  Rotated 
factor loadings are used in this study because they aid in the interpretation of factors, and are 
thus generally preferred over unrotated loadings.  The Varimax rotation is a commonly used 
orthogonal rotation that minimizes the number of variables that have high loadings on each 
factor, thus simplifying the interpretation of factors.  Promax is a commonly used oblique 
rotation that can be calculated more quickly than other oblique rotations. 
Analyses were conducted according to the following general strategy: 
1. Estimate factor loadings using Promax rotation. 
2. Review factor correlation matrix.   
3. If factors are correlated, Promax is appropriate. 
4. If factors are uncorrelated, then estimate factor loadings using a Varimax rotation.   
 
As it turned out, the factors were uncorrelated, and thus the Varimax rotation method was 
used.   
Table 4.10 displays the communalities for the eight items in the commitments scale.  
Initial communalities indicate the percentage of the variance in one item that is explained by 
all of the other items together.  The initial communality values suggest that the eight items 
are generally not strongly correlated with one another, in that no seven-item subset explains 
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more than 41% of the variation in any another item.  Final communalities indicate the sum of 
squared factor loadings for each of the eight items for each of the factors found to have an 
Eigenvalue greater than 1.0017.  The final communality values suggest that the “Benefits” 
and “Choose” items make the most sizeable contributions to the factors, meaning that the 
commitment factors underlying the eight-item scale are most heavily influenced by these two 
items. 
Table 4.10 Communalities for Items in Commitments Scale 
Item Initial Communality Final Communality 
Pursue .365 .394 
Personal .146 .228 
Benefits .405 .501 
Obligation .210 .305 
Safety .305 .377 
Choose .345 .442 
Caution .128 .113 
Conflict .239 .374 
Extraction Method: Principal Axis Factoring 
 
Table 4.11 displays the initial Eigenvalues for items in the commitments scale.  
Dividing the Eigenvalue for each factor by the total number of factors yields the percentage 
of the variance for all factors that is explained by each factor.  There are two factors with 
Eigenvalues greater than 1.0, that together explain just over 50% of the variance in the eight 
items.   
                                                 
17It is a common “rule of thumb” to examine only those factors with Eigenvalues greater than 1.0. 
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Table 4.11 Initial Eigenvalues for Commitment Item Factors 
 Initial Eigenvalues 
Factor Variance Explained % of Total Variance Cumulative % 
1 2.52 31.54 31.54 
2 1.50 18.68 50.22 
3 0.92 11.54 61.76 
4 0.89 11.14 72.90 
5 0.78 9.79 82.69 
6 0.52 6.48 89.17 
7 0.47 5.82 94.99 
8 0.40 5.01 100.00 
Extraction Method: Principal Axis Factoring 
 
Table 4.12 displays the factor loadings for each of the eight items for each of the two 
factors with Eigenvalues greater than 1.0.  While there are no strict standards with respect to 
determining which items load on which factors, it is common to pay particular attention to 
item loadings of 0.400 or higher.  Cells for items in Table 4.12 with factor loadings of 0.400 
or higher are shaded to aid visual interpretation. 
Items that load relatively “high” on the first factor (labeled “Protection”) are 
substantively related to the idea that government (and planners) should protect public safety 
through natural hazard mitigation.  Items that load on the second factor (labeled 
“Preservation”) are substantively related to the idea that government (and planners) should 
protect the natural environment.    
Table 4.12 Rotated Factor Matrix for Commitment Item Factors 
 Factor 
Survey Item Protection Preservation 
Pursue .614 .132 
Personal -.079 .471 
Benefits .669 .230 
Obligation .082 .546 
Safety .599 -.135 
Choose .664 .034 
Caution .272 .197 
Conflict .257 .554 
Extraction Method: Principal Axis Factoring 
Rotation Method: Varimax with Kaiser Normalization 
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That planners have strong commitments to hazard mitigation and environmental 
preservation has implications for the likely effects of role orientations on flood hazard 
mitigation.  Given that planners have generally strong commitments, (1) planners who 
mobilize citizens to participate in site plan review can be expected to do so for the purpose of 
advocating for hazard mitigation and/or environmental preservation; (2) planners who 
provide technical information to the public can be expected to provide information that 
reports the location of hazardous and/or environmentally sensitive areas; (3) planners who 
advise decision-makers can be expected to do so regarding how best to address natural 
hazard threats and protect environmentally sensitive areas; and (4) planners who openly 
advocate for their own commitments in dealings with developers and other actors in the site 
plan review process can be expected to do so with respect to hazard mitigation and/or 
environmental preservation.  The extent to which planners exhibit these behaviors should 
also depend upon the strength of their respective role orientations. 
The second planner characteristic measured in this study is planners’ role 
orientations, which are measured with a 12-item scale based on the scale developed by Howe 
& Kaufman (1979) and (Howe) 1994 that was intended to measure two distinct dimensions 
of role orientation: a technical dimension and a political dimension.  Six of the items in the 
scale were intended to represent the technical dimension and six the political.  Survey 
respondents were given six response options for each item, ranging from “Strongly Disagree” 
to “Strongly Agree.” Items are constructed such that greater levels of agreement with the 
item indicate greater strength of the associated role orientation, and responses are coded such 
that responses corresponding to stronger orientations receive higher scores.  Thus, for each 
item, a “Strongly Agree” response receives a score of “5” with the “Strongly Disagree” 
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response receiving a score of “0”.  Table 4.13 shows the response frequencies for each of the 
items.  The responses provide some interesting insights into the apparent beliefs of the 
planners studied with respect to what they consider to be appropriate and inappropriate 
behaviors for planners.  Overall,  
1. A majority of planners in the study appear to believe that: 
• Planners should express their own personal opinions publicly, and not keep their own 
ideas about planning and public policy to themselves; 
• Technical quality and/or internal logic should serve as the basis for accepting or 
rejecting plans; 
• A planner’s effectiveness is based primarily on his/her ability to provide objective, in-
depth analysis to decision-makers; 
• Planning agencies should get involved in political disputes that relate to planning 
matters; 
• Planners should primarily be trained to develop technical solutions to planning 
problems; 
• Planning should be long-range in scope; 
• It is OK for planners to allow their own personal values to influence their work; 
• Planners should only use technical information when trying to influence decisions; 
• Planners should not mobilize interest groups to counteract opposition to their 
proposals; 
• Planners should not be open participants in the planning process, placing their own 
values in competition with others, and openly striving to achieve their own goals. 
2. Planners are divided with respect to:  
• Whether planners should notify citizens and help them to form groups in support of 
planning efforts when no citizen groups exist to support planning efforts that the 
planner supports; 
• Whether planners should lobby actively to defeat proposals they think are harmful, 
even if it means challenging powerful interests. 
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Table 4.13 Response Frequencies for Items in Role Orientations Scale18 
Survey Item %SD %D %SLD %SLA %A %SA n 
IDEAS: Planners should keep their own ideas of “good” 
planning and public policy to themselves, resisting any 
desire to express their own personal opinions publicly 
15.4 44.6 16.9 12.3 9.2 1.5 65 
NOTIFY: When no citizen groups exist to support 
particular planning efforts that a planner supports, that 
planner should notify citizens and help them to form 
groups in support of those planning efforts 
1.5 30.8 16.9 35.4 12.3 3.1 65 
BASIS: The ultimate basis for accepting or rejecting 
plans should be their technical quality and/or internal 
logic 
3.1 16.9 15.4 36.9 26.2 1.5 65 
POLITICAL: Planning agencies should get involved in 
political disputes that relate to planning matters 10.8 26.2 20.0 23.1 18.5 1.5 65 
EFFECTIVE: A planner’s effectiveness is based 
primarily on his/her ability to provide objective, in-depth 
analysis to decision-makers 
0.0 0.0 0.0 16.9 69.2 13.8 65 
MOBILIZE: If planners meet opposition to their plan(s) 
from non-governmental interest groups, planners should 
try to neutralize or counteract the opposition by 
mobilizing support in favor of the plan from other 
interest groups 
9.2 41.5 23.1 20.0 6.2 0.0 65 
TECHNICAL: Planners should primarily be trained to 
develop technical solutions to planning problems 1.5 20.0 20.0 30.8 26.2 1.5 65 
LOBBY: Planners should lobby actively to defeat 
proposals they think are harmful, even if it means 
challenging powerful interests 
10.8 16.9 18.5 23.1 29.2 1.5 65 
LONGRANGE: Planning should be long-range in scope 0.0 1.5 0.0 15.4 55.4 27.7 65 
VALUES: It is OK for planners to allow their own 
personal values to influence their work 7.7 18.5 16.9 40.0 15.4 1.5 65 
INFLUENCE: When planners try to influence decisions, 
they should only do so by disseminating and facilitating 
the use of technical planning information 
0.0 9.2 16.9 27.7 44.6 1.5 65 
OPEN: Planners should be open participants in the 
planning process, placing their own values in 
competition with others, and openly striving to achieve 
their own goals 
15.4 36.9 18.5 23.1 6.2 0.0 65 
 
Previous research (e.g. Howe & Kaufman, 1979; Howe, 1994) using this 12-item 
scale has classified planners into roles according to their responses on the technical and 
political items.  However, it does not appear as if previous researchers have explored the 
dimensionality of the scale beyond making assumptions about which items are “technical” 
and which are “political”.  To address this shortcoming, this study uses EFA to both examine 
the dimensionality of the 12-item scale and to identify potential underlying factors.   
                                                 
18Column headings refer to the percentage of responses that were strongly disagree (%SD), disagree (%D), 
slightly disagree (%SLD), slightly agree (%SLA), agree (%A), or strongly agree (%SA). 
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Table 4.14 shows reliability analysis results intended to verify the expectation that the 
12 items in the role orientation scale are not uni-dimensional.  The Cronbach’s alpha level of 
0.46 for the set of 12 items suggests that, as expected, the set of items is not uni-dimensional.   
Table 4.14 Reliability Analysis for Role Orientations Scale 
Scale Number of Items Cronbach's Alpha 
Role Orientations 12 0.46 
 
Table 4.15 displays the communalities for the 12 items in the role orientations scale.  
The initial communality values suggest that the 12 items are generally not strongly correlated 
with one another, in that no 11-item subset explains more than 42% of the variation in any 
another item.  The final communality values suggest that the “Effective”, “Basis”, and 
“Values” items make the most sizeable contributions to the factors. 
Table 4.15 Communalities for Items in Role Orientations Scale 
Survey Item Initial Communality Final Communality 
Ideas .316 .426 
Notify .339 .435 
Basis .418 .637 
Political .212 .118 
Effective .310 .945 
Mobilize .363 .421 
Technical .403 .514 
Lobby .288 .290 
Longrange .342 .277 
Values .387 .612 
Influence .343 .375 
Open .326 .375 
Extraction Method: Principal Axis Factoring 
 
Table 4.16 displays the initial Eigenvalues for items in the role orientation scale.  
There are four factors with Eigenvalues greater than 1.0, that together explain nearly 61% of 
the variance in the 12 items.   
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Table 4.16 Initial Eigenvalues for Role Orientation Item Factors 
 Initial Eigenvalues 
Factor Variance Explained % of Total Variance Cumulative % 
1 2.86 23.8 23.8 
2 2.07 17.3 41.1 
3 1.21 10.1 51.1 
4 1.16 9.6 60.8 
5 0.99 8.2 69.0 
6 0.84 7.0 76.0 
7 0.71 6.0 82.0 
8 0.54 4.5 86.5 
9 0.51 4.2 90.7 
10 0.46 3.8 94.5 
11 0.34 2.8 97.4 
12 0.32 2.6 100.0 
Extraction Method: Principal Axis Factoring 
 
Table 4.17 displays the factor loadings for each of the 12 items for each of the four 
factors with Eigenvalues greater than 1.0.  Cells for items in Table 4.17 with factor loadings 
of 0.400 or higher are shaded to aid visual interpretation. 
Items that load relatively “high” on the first factor (labeled “Mobilizer”) are 
substantively related to the idea that planners should actively mobilize citizen groups to 
provide support for and/or counteract opposition to particular planning efforts.  Items that 
load on the second factor (labeled “Technician”) are substantively related to the idea that 
planners should produce and disseminate technical information.  Items that load on the third 
factor (labeled “Participant”) are substantively related to the idea that planners should be 
partisan participants in the planning process and openly promote their own ideas and values.  
Items that load on the fourth factor (labeled “Advisor”) are substantively related to the idea 
that planners should provide objective advise to decision-makers.    
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Table 4.17 Rotated Factor Matrix for Role Orientation Item Factors 
 Factor 
Survey Item Mobilizer Technician Participant Advisor 
Ideas -.238 .105 -.598 -.025 
Notify .642 -.118 .088 -.039 
Basis .091 .774 .173 -.013 
Political .226 .019 .191 -.175 
Effective .062 .172 .026 .954 
Mobilize .623 .075 .163 .000 
Technical .009 .700 -.096 .122 
Lobby .508 -.016 .101 .149 
Longrange .102 .136 .401 .295 
Values .193 -.099 .748 -.079 
Influence -.195 .542 -.184 .100 
Open .511 -.035 .335 -.015 
Extraction Method: Principal Axis Factoring 
Rotation Method: Varimax with Kaiser Normalization 
 
In addition to hypothesizing the direct associations of commitments and role 
orientations with flood hazard mitigation, this study also posits that the association of 
commitment with flood hazard mitigation will depend upon role orientations, which is to say 
that role orientations are expected to moderate the association of commitment with 
mitigation.  To measure these moderating effects, interaction terms are formed by 
multiplying the score for each commitment factor by the score for each of the role orientation 
factors, thus creating eight new interaction term variables. 
The third planner characteristic measured in this study is planning staff capacity.  The 
Capacity variable measures the capacity of the planning agency for addressing hazard 
mitigation issues.  Respondents were asked to indicate the number of staff members in the 
planning agency (including nonprofessional staff) typically available to work on site plan 
review.  Community population is used to calculate the number of staff members per 100,000 
population.  Larger planning staffs per capita are considered to reflect greater capacity for 
addressing mitigation issues. 
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The fourth characteristic is planning staff enforcement style, measured in terms of a 
systematic and a facilitative style.  The Systematic variable measures the systematic 
enforcement style of the planning agency.  Respondents were provided a 3-item list of 
services, and were asked to indicate if each service was provided.  Responses are coded such 
that “1” equals “Yes” and “0” equals “No.” Responses for all items are combined to form a 
single score ranging from a low of zero to a high of three, with higher scores indicating 
stronger systematic enforcement styles.  The Facilitative variable measures the facilitative 
enforcement style of the planning agency.   Respondents were provided a 3-item list of 
facilitative services, and were asked to indicate if each service was provided.  Responses are 
coded such that “1” equals “Yes” and “0” equals “No.” Responses for all items are combined 
to form a single score ranging from a low of zero to a high of three, with higher scores 
indicating stronger facilitative enforcement styles.  
Tables 4.18 and 4.19 show descriptive statistics for planning staff capacity and 
enforcement style, respectively.   
Table 4.18 Descriptive Statistics for Planning Staff Capacity 
Capacity 
Planning Staff Members Percent 
0 – 0.5  22.7 
>0.5 – 1.0 25.8 
>1 – 3.0 25.7 
>3.0 25.7 
  
Mean 2.3 
Standard Deviation 2.7 
Minimum 0.1 
Maximum 15.3 
n 66 
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Table 4.19 Descriptive Statistics for Enforcement Style 
 Facilitative Systematic 
Techniques Percent Percent 
0 3.0 6.0 
1 4.5 86.6 
2 70.1 7.5 
3 22.4 0.0 
  
One-on-one technical assistance during plan reviews 92.5 -- 
Predevelopment conference 95.5 -- 
Workshops to explain code provisions 23.9 -- 
Checklist of items to be included on site plan -- 94.0 
Newsletters/bulletins -- 4.5 
Audio/video tapes  -- 3.0 
   
Mean 2.1 1.0 
Standard Deviation 0.6 0.4 
Minimum 0 0 
Maximum 3 2 
n 67 67 
 
The projects under study were generally reviewed by relatively small planning staffs, 
with an average of just over two planning staff members assigned to project review per 
100,000 community population.  Nearly one half of the projects was reviewed by one or 
fewer staff members.  While one project was reviewed in a community with more than 15 
staff members per 100,000 population, this number is misleading in that the next larger staff 
size was just over eight per 100,000 population.  To the extent that the majority of projects 
were reviewed by relatively small planning staffs, the capacity for planners to address natural 
hazard issues may have been limited, in that there were fewer planners to identify hazard 
threats, fewer to advocate for hazard mitigation, fewer to mobilize citizens to advocate for 
mitigation, etc.   
Planning agencies in this study relied more on the facilitative enforcement style than 
on the systematic, with the mean number of facilitative services provided being more than 
twice the number of systematic services.  Roughly 93% of the projects received two or more 
facilitative services, and one or fewer systematic services.  The most commonly provided 
services were predevelopment conferences, one-one technical assistance, and checklists of 
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items that need to be included in the site plan.  These findings suggest that the enforcement 
style used most often by planning agencies under study should be conducive to flood hazard 
mitigation.  Given previous research showing that the facilitative style is more effective than 
the systematic style, planning agencies in this study may have helped foster the avoidance of 
hazardous areas and the protection of environmentally sensitive areas by working with 
developers in a personal, informal fashion that increases the willingness of developers to 
comply with planners’ requests (Berke et al., 2006b). 
That being said, the response distributions for the Facilitative and Systematic 
enforcement style variables each lack variation, with over 92% of the responses for 
Facilitative being two or greater and over 92% of the responses for Systematic being one or 
fewer.  This lack of variation may limit the degree to which any influence that enforcement 
style had on flood hazard mitigation can be detected in the regression analyses to be 
conducted in Chapter 5. 
Table 4.20 summarizes the land use planner variables used in this study.  The first 
column in the table lists the name of the variable; the second column provides a definition of 
the variable; the third column indicates the level of measurement of the variable; the fourth 
column identifies the source from which the variable was gathered. 
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Table 4.20 Land Use Planner Characteristic Variables 
Variable  Definition Measurement Source 
Protection Factor score based on eight survey items used to measure a planner’s commitment to hazard mitigation.  Interval Survey 
Preservation Factor score based on eight survey items used to measure a planner’s commitment to environmental preservation. Interval Survey 
Mobilizer  
Factor score based on 12 survey items used to measure strength of a 
planner’s beliefs that planners should actively mobilize citizen groups to 
provide support for and/or counteract opposition to particular planning 
efforts 
Interval Survey 
Technician 
Factor score based on 12 survey items used to measure strength of a 
planner’s beliefs that planners should produce and disseminate technical 
information. 
Interval Survey 
Participant 
Factor score based on 12 survey items used to measure strength of a 
planner’s beliefs that planners should be partisan participants in the 
planning process and openly promote their own ideas and values. 
Interval Survey 
Advisor 
Factor score based on 12 survey items used to measure strength of a 
planner’s beliefs that planners should provide objective advise to decision-
makers. 
Interval Survey 
ProtectionXMobilizer Interaction term equal to Protection multiplied by Mobilizer  Interval Survey 
ProtectionXTechnician Interaction term equal to Protection multiplied by Technician  Interval Survey 
ProtectionXParticipant Interaction term equal to Protection multiplied by Participant  Interval Survey 
ProtectionXAdvisor Interaction term equal to Protection multiplied by Advisor  Interval Survey 
PreservationXMobilizer Interaction term equal to Preservation multiplied by Mobilizer  Interval Survey 
PreservationXTechnician Interaction term equal to Preservation multiplied by Technician Interval Survey 
PreservationXParticipant Interaction term equal to Preservation multiplied by Participant Interval Survey 
PreservationXAdvisor Interaction term equal to Preservation multiplied by Advisor Interval Survey 
Capacity Number of planning staff members typically involved in site plan review, per 100,000 population Interval Survey 
Systematic 
Additive index of extent to which planning agency provided the following 
3 specific systematic services to applicant: 1. One-on-one technical 
assistance during plan reviews, 2. Predevelopment conference,  
3. Workshops to explain code provisions 
Interval 
(Range: 0-3) Survey 
Facilitative 
Additive index of extent to which planning agency provided the following 
3 specific facilitative services to applicant: 1. Checklist of items to be 
included on site plan, 2. Newsletters/bulletins, 3. Audio/video tapes 
Interval 
(Range: 0-3) Survey 
 
4.5.3 Site Plan Review Process Variables 
 
Many development activities in the United States are regulated by local governments.  
Developers wishing to gain local government approval for subdivision projects (such as the 
NUDs under study) must successfully navigate the local government site plan review 
process, the mechanism by which local governments and citizens review development 
proposals to ensure compliance with official regulations as well as unofficial concerns and 
desires of the local populace.  Official regulations are implemented via development 
management programs; unofficial concerns are expressed through public participation.   
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This study uses two sets of variables to measure the local government site plan review 
process.  The first set relates to public participation, which is measured by variables labeled 
Environmental and Issues, respectively.  The Environmental variable measures whether or 
not environmental groups (e.g. land trust, Sierra Club chapter) were involved in reviewing 
the project.  Responses are coded such that “1” equals “Yes” and “0” equals “No.” The 
Issues variable measures whether or not citizens raised issues or concerns with respect to 
flood hazards during project review.  Responses are coded such that “1” equals “Yes” and 
“0” equals “No.”  
The second set of variables used to measure site plan review relates to the local 
government development management program, which is measured by a variable labeled 
Management.  The Management variable measures the strength of local development 
management programs with respect to direct land uses away from the floodplain and using 
environmentally sensitive area protection techniques.  Respondents were provided a 10-item 
list of development management practices, and were asked to indicate whether or not each 
practice had been adopted by the local government at the time of site plan review.  Responses 
are coded such that “1” equals “Adopted” and “0” equals “Not Adopted.” Responses for all 
items are combined to form a single score ranging from a potential low of zero to a potential 
high of 10, with higher scores representing stronger development management programs. 
Tables 4.21 and 4.22 shows descriptive statistics for public participation and 
development management, respectively.   
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Table 4.21 Descriptive Statistics for Public Participation Variables 
Environmental Issues 
Response Percent Response Percent 
Yes 37.9 Yes 25.4 
No 62.1 No 74.6 
    
n 66 n 67 
 
Table 4.22 Descriptive Statistics for Development Management 
Number Percent 
0-3 31.8 
4 22.7 
5 21.3 
6-10 24.2 
  
Prohibition of all development in floodways 60.6 
Prohibition of residential development in floodplains 45.5 
Low-density zoning in floodplain areas 22.7 
Prohibition of extending water and sewer to serve development in floodplain areas 9.1 
Land bank program for floodplain areas 7.6 
Require river, stream, floodway, wetland, and/or floodplain buffers 71.2 
Require greenways 51.5 
Require setbacks 92.4 
Use of overlay districts for floodplain areas 31.8 
Government policy not to locate public facilities in floodplain areas 31.8 
  
Mean 4.2 
Standard Deviation 1.8 
Minimum 1 
Maximum 9 
n 66 
 
Response frequencies for Environmental and Issues suggest that environmental 
groups typically did not participate in the review process for the NUDs under study, and that 
citizens typically did not raise issues with respect to natural hazards during project review.  
While it is not impossible for a low level of public participation to have a significant positive 
influence on hazard mitigation, greater levels (of the types measured in this study) are likely 
to promote more effective mitigation.  The low levels of public participation in site plan 
review for projects in this study give rise to the possibility that citizens generally did not 
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advocate for flood hazard mitigation, and that it may have been up to planners (especially 
those with a strong commitment to hazard mitigation) to pick up the slack.   
From the standpoint of fostering successful flood hazard mitigation, development 
management programs appear to have room for enhancement.  The average development 
management program for communities in this study had adopted just more than four of the 
10 specified development management practices.  The strongest program adopted nine 
practices, and was the only program with more than seven.  More than three-fourths of the 
programs included five or fewer practices, and over one-half used five or fewer.  Majorities 
of projects are located in communities that required setbacks, buffers, and/or greenways, 
and/or that prohibited development in floodways.  Less than one-half are located in 
communities that prohibited residential development in floodplains and/or that had policies 
against located public facilities in floodplains.  Less than 10% are located in communities 
that prohibited extending water and sewer into floodplains.  These findings suggest that local 
governments may not be consistently requiring that flood hazard mitigation features be 
incorporated into development projects, in which case it may sometimes be up to planners 
themselves to ensure that projects are designed so as to protect people and property from 
flood damages.  That being said, it is possible that some communities may nevertheless 
successfully promote hazard mitigation through the use of relatively few development 
management practices. 
Table 4.23 summarizes the site plan review process variables used in this study.  The 
first column in the table lists the name of the variable; the second column provides a 
definition of the variable; the third column indicates the level of measurement of the variable; 
the fourth column identifies the source from which the variable was gathered.   
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Table 4.23 Site Plan Review Process Variables 
Variable Definition Measurement Source 
Environmental Whether or not environmental groups (e.g. and trust, Sierra Club chapter) were involved in reviewing the project 
Dichotomous 
(1=Yes, 0=No) Survey 
Issues Whether or not citizens raised issues with respect to flood hazards during site plan review  
Dichotomous 
(1=Yes, 0=No) Survey 
Management 
Additive index of extent to which community had adopted 10 specific 
development management practices that relate to flood hazard mitigation 
and environmental protection. The 10 practices include: 1. Prohibition of 
all development in floodways, 2. Prohibition of residential development in 
floodplains, 3. Low-density zoning in floodplain areas, 4. Prohibition on 
extending water and sewer to serve development in floodplain areas, 5. 
Land bank program for floodplain areas, 6. Require river, stream, 
floodway, wetland, and/or floodplain buffers, 7. Require greenways, 8. 
Require setbacks, 9. Use of overlay districts for floodplain areas, 10. 
Government policy not to locate public facilities in floodplain areas. 
Interval 
(Range: 0-10) Survey 
 
4.5.4 Community and Project Characteristic Variables 
 
To some extent, development projects are a product of their environment.  Be they 
New Urbanist or conventional, all development projects are located within particular 
communities, on particular parcels of land.  These locations can influence the design of 
projects with respect to flood hazard mitigation, whether (for example) because communities 
have certain characteristics that inspire them to place a high (or low) priority on natural 
hazard mitigation or because project sites are of a certain size that enables (or disallows) 
development to be located away from floodplain portions of the site.  This section provides a 
descriptive summary of community and site characteristics for projects under study that are 
expected to help determine flood hazard mitigation features in the projects.     
Community characteristics relate to community population, population growth, 
wealth, and flood history. 
The Population variable measures the community population in the year that the 
project was approved.  To aid interpretation, Population is measured in thousands. 
The Growth variable measures the percentage change in community population 
between the year that the project was approved and 10 years previous. 
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The Wealth variable measures community median home value in 1999.  To aid 
interpretation, Wealth is measured in thousands. 
The Aid variable measures the extent of a community’s recent flood damages.  
Respondents were asked to indicate whether the community had been declared eligible for 
federal disaster aid as a result of flooding during the years 1995-2005.  Responses are coded 
such that “1” equals “Yes” and “0” equals “No.”  
Table 4.24 shows descriptive statistics for community characteristics.   
Table 4.24 Descriptive Statistics for Community Characteristics 
Population Percent Growth Percent Wealth Percent Aid Percent 
0-150,000 23.5 (2.4)-13.0 23.5 0-100,000 28.8 Yes 34.8 
150,001-450,000 25.0 13.1-20 23.6 100,001-130,000 21.2 No 65.2 
450,001-800,000 23.6 20.1-37.0 26.4 130,001-180,000 24.2   
800,000+ 27.9 37.1+ 26.5 180,001+ 25.8   
        
Mean 716,760 Mean 25.8 Mean $155,327 Mean -- 
Standard  
Deviation 1,256,210 
Standard  
Deviation 18.6 
Standard  
Deviation $77,453 
Standard 
Deviation -- 
Minimum 19,610 Minimum (2.4) Minimum $61,600 Minimum -- 
Maximum 9,937,739 Maximum 93.4 Maximum $422,700 Maximum -- 
n 68 n 68 n 66 n 66 
  
NUDs in the study tend to be located in relatively large communities, with the 
average community population in the year of project approval being over 716,000 and over 
three-fourths of the projects being in communities with populations greater than 150,000.  
However, some NUDs are located in small communities as well, as the populations range 
down to a low of just under 20,000.  The relatively large average size of the communities in 
which NUDs are located should bode well for the strength of local development management 
programs in communities under study, as larger communities tend to have stronger programs 
(Hutton & Mileti et al., 1979; Burby & French, 1981; Burby & French, 1985; Godschalk et 
al., 1989). 
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In addition to locating in relatively large communities, the NUDs under study also 
tend to be located in rapidly expanding communities.  The average community grew by over 
25 percent in the ten year-period prior to the year construction began.  For the sake of 
comparison, the population of the United States increased by nearly nine percent from 1980 
to 1990, and by nearly 13 percent from 1990 to 2000 (U.S. Census).  Two communities 
experienced negative population growth; all other communities experienced positive growth.  
While the range of growth rates from –2.4 to 93.4 percent is quite large, most of the 
communities (nearly 74%) grew at 37% percent or less.  These relatively rapid growth rates 
should foster development management program strength, as communities tend to respond to 
population growth by adopting stronger programs (Hutton & Mileti et al.,1979; Burby & 
French, 1981; Burby et al., 1988). 
Just as the communities are relatively large and fast-growing, they are also relatively 
wealthy.  The median median home value for the communities under study in 1999 of 
$130,750 is over 9 percent higher than the median home value for the United States of 
$119,600 for the same time period.  That being said, NUDs are also located in relatively poor 
communities as well, with more than one-fourth of the projects being in communities with 
median home values of $100,000 or less.  As with population and population growth, 
community wealth for the projects under study may provide a significant boost to 
development management program strength.  Since the communities tend to be relatively 
wealthy, they may experience a boost in development management strength that is associated 
with wealthier communities (Hutton & Mileti et al., 1979; Burby & French, 1981; Burby & 
French, 1985; Burby et al., 1988; Godschalk et al., 1989; Burby & Dalton, 1994).   
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Nearly two-thirds of the NUDs are located in communities that had not been declared 
eligible for disaster aid as a result of flooding at any point during the years 1995 to 2005.  
This has implications for flood hazard mitigation features in development projects, in that 
individuals are unlikely to prioritize flood hazard mitigation unless “flooding is manifestly 
severe or frequent, a major flood has recently occurred, or (he/she) has past experience at 
some other location to make (him/her) wary of the problem” (James, Laurent, & Hill, 1971, 
p. 8).  The lack of recent experience with major flood damage in the majority of communities 
under study likely suggests that most of the communities did not view flood hazards as a 
realistic threat worthy of attention, and may not have prioritized directing development away 
from the floodplain, incorporating structural protection techniques, and preserving 
environmentally sensitive areas (without the initiative of planners).  Again, this highlights the 
potential importance of planners in promoting flood hazard mitigation, in that they may need 
to be proactive in educating their communities regarding the need to address natural hazards 
in project design. 
Various characteristics of project sites can foster (or foil) flood hazard mitigation 
goals.  This study focuses on five site characteristics: acreage, number of dwelling units, 
location, age, and floodplain exposure. 
The Acres variable measures the size of the development project in acres.  To aid 
interpretation, Acres is measured in hundreds. 
The Units variable measures the size of the development project in dwelling units.  
To aid interpretation, Units is measured in hundreds. 
  140
The Location variable measures the location of the development project within the 
local community.  Responses are coded such that “1” equals “greenfield” and “0” equals 
“infill or redevelopment.” 
The Age variable measures the age of the project, calculated by subtracting the year 
in which project construction began from 2006. 
The Exposure variable measures the percentage of the development site that is located 
inside the 100-year floodplain. 
  Table 4.25 shows descriptive statistics for site characteristics. 
Table 4.25 Descriptive Statistics for Site Characteristics 
Acres Percent Units Percent Location Percent Age Percent Exposure Percent 
0-60.0 25.0 0-200 25.0 Greenfield 66.2 0-4 27.9 0-5.0 29.4 
60.1-170.0 25.0 201-600 27.9 Infill/Redev. 33.8 5-6 28.0 5.1-13.0 22.1 
170.1-500.0 25.0 601-1,300 22.1   7-9 23.5 13.1-32.0 22.8 
500.1+ 25.0 1,301+ 25.0   10+ 20.6 32.1+ 25.7 
          
Mean 538 Mean 1,340 Mean -- Mean 7 Mean 25.7 
Standard  
Deviation 856 
Standard  
Deviation 2,047 
Standard  
Deviation -- 
Standard  
Deviation 4 
Standard  
Deviation 30.0 
Minimum 10.5 Minimum 10 Minimum -- Minimum 1 Minimum 0.20 
Maximum 4,500.0 Maximum 12,000 Maximum -- Maximum 21 Maximum 100.0 
n 68 n 68 n 68 n 68 n 68 
 
As expected, NUDs tend to be relatively large, with the average project in the study 
containing 538 acres and 1,340 dwelling units.  The NUDs range in size from 10.5 acres to 
4,500 acres, with 10 to 12,000 dwelling units.  The large number of acres in the average 
project should be conducive to flood hazard mitigation, in that projects should have enough 
room to work with in directing development away from the floodplain and preserving the 
most sensitive portions of the site.  At the same time, the large number of dwelling units in 
the projects should have the opposite effect, in that accommodating more units may mean 
using more of the project footprint and encroaching upon more sensitive areas. 
While it is true that the average project is relatively large, there is nevertheless a 
subset of smaller projects in the sample that do not fit the large-scale profile of the “typical” 
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New Urbanist project (Berke et al., 2003a, p. 8).  There are 17 projects in the sample that are 
fairly small (i.e. 60 acres or less).  While these projects may not appear to be New Urbanist 
because of their small size, 11 (or 65 percent) of the 17 “small” projects are either infill or 
redevelopment projects, compared to just 34 percent of the entire sample (with the remaining 
66 percent of the entire sample being located in greenfield locations).  Since it is reasonable 
to expect infill/redevelopment projects to be smaller on average than greenfield projects, this 
helps explain why some of the projects in the sample are smaller than what might be 
expected for New Urbanist developments.  That two-thirds of the projects are located in 
greenfield locations should mean both that these projects will have more flexibility in 
avoiding hazardous areas and in protecting environmentally sensitive areas, and (because 
they are undeveloped) that these projects will have more environmentally sensitive areas to 
protect in the first place (in comparison with infill/redevelopment projects). 
As the name “New Urbanist” implies, the projects in the study are fairly new, with an 
average age of seven years (as of 2006).  Nearly 80% of the projects are less than 10 years 
old.  Two of the projects were built in the 1980s, when New Urbanist development was first 
starting to take off.  Because the projects are new, they should be able to take advantage of 
the increasing awareness that has grown in recent decades regarding the importance of flood 
hazard mitigation in general, and of preserving environmentally sensitive areas in particular. 
The influence of floodplain exposure on flood hazard mitigation should be two-
pronged.  On one hand, greater exposure to the floodplain should increase perceptions of risk 
on the part of developers, citizens, elected officials, and planners, and thus increase the 
priority that is placed on mitigation.  On the other hand, greater exposure to the floodplain 
makes it more difficult to locate development outside the floodplain and to protect 
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environmentally sensitive areas within and around the floodplain.  Since the average 
exposure is relatively low at nearly 26 percent, it would seem that many projects should have 
enough flexibility to avoid floodplain portions of the site, if they place sufficient priority on 
flood hazard mitigation to do so. 
Table 4.26 summarizes the community and project characteristic variables used in 
this study.  The first column in the table lists the name of the variable; the second column 
provides a definition of the variable; the third column indicates the level of measurement of 
the variable; the fourth column identifies the source from which the variable was gathered. 
Table 4.26 Community and Project Characteristic Variables 
Variable Definition Measurement Source 
Population Community population in year project was approved, in thousands Interval 2000 U.S.  Census 
Growth Growth rate in community population between year project was approved and 10 years previous Interval 
2000 U.S. 
Census 
Wealth Median home value in 1999, in thousands Interval 2000 U.S. Census 
Aid Whether the community had been declared eligible for federal disaster aid as a result of flooding from 1995-2005 
Dichotomous 
(1=Yes, 0=No) Survey 
Acres Size of development site in acres, in hundreds Interval Survey 
Units Number of dwelling units approved in development project, in hundreds Interval Survey 
Location Location of development site within local community: greenfield, infill, or redevelopment 
Dichotomous 
(1=greenfield, 
0=infill or 
redevelopment 
Survey 
Age Age of project (2006 minus Year project construction began) Interval Survey 
Exposure The percentage of development site located inside the floodplain Interval Survey 
 
4.5.5 Conclusions 
 
Other things being equal, public safety goals are furthered when development is 
located outside the floodplain and environmentally sensitive areas in and around floodplains 
are protected.  Together, these two strategies can significantly reduce both the incidence and 
severity of flooding and flood damages.  Flood hazard mitigation is particularly important for 
NUDs, which locate more people on a given acreage than do conventional development 
projects.  This chapter provided an overview of how well NUDs are avoiding the floodplain 
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and protecting environmentally sensitive areas, and looked at the current state of practice 
regarding various factors that are expected to be associated with flood hazard mitigation in 
the NUDs under study. 
Overall, NUDs appear to be doing a decent job of keeping people out of the 
floodplain, by locating residential and commercial land uses outside of the floodplain in the 
majority of projects.  This may suggest that planners were successful in directing land uses 
away from the floodplain.  However, there is still a sizeable number of projects with these 
land uses located inside the floodplain, and infrastructure is located inside the floodplain 
more often than not.  There also may be room for improvement among NUDs with respect to 
structural protection and protecting environmentally sensitive areas.   
Variation among NUDs with respect to observed flood hazard mitigation features 
raises questions regarding the factors that explain this variation.  Chief among these factors 
in terms of importance to this study are planner characteristics.  Planners display mostly 
strong commitment to hazard mitigation and environmental preservation, which means that 
associations between their commitments and flood hazard mitigation features in the projects 
can be expected to be positive.  One potential limiting factor on planners’ ability to influence 
project design is the apparently low planning staff capacity available for site plan review.  
The average project had a small number of planners available, which might have limited their 
collective ability to identify and address natural hazard issues.  On the other hand, given the 
average strength of planners’ commitment, it is possible that a small number of planners with 
strong commitment could make up for deficiencies in staff capacity.  Along these same lines, 
planning agencies relied more heavily on the facilitative enforcement style than on the 
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systematic.  This too may have helped counter deficient capacity by fostering successful 
negotiations with developers regarding the incorporation of flood hazard mitigation features.   
In an effort to isolate the association of planner characteristics with flood hazard 
mitigation features from other factors that might also be associated with mitigation features, 
this study controls for the local government site plan review process and characteristics of 
communities and project sites.  These factors are controlled for in the regression analyses 
conducted in Chapter 5.  In general, the two components of site plan review (i.e. 
development management programs and public participation) are found in this chapter to be 
somewhat lacking, as development management programs are somewhat weak and public 
participation levels are low.  These findings are potentially worrisome from the standpoint of 
flood hazard mitigation, in that these two components of site plan review are each expected 
to have a positive influence.   
The communities in which the NUDs are located tend to have large, rapidly growing, 
and wealthy populations, all of which should inspire mitigation efforts.  For the most part, 
site characteristics in the projects also appear to be conducive to mitigation efforts.  Projects 
generally appear to have sufficient portions of their footprint outside of the floodplain and 
sufficient acreage to allow for avoiding floodplain portions of the site, and projects are 
located in greenfield locations more often than not, where there is more flexibility to 
incorporate flood hazard mitigation features.  The projects also tend to be relatively new, 
which should increase the likelihood that flood hazard mitigation features were incorporated.  
Lastly, the large number of dwelling units in the average project may have made it more 
difficult for project designers to avoid placing development in the floodplain and avoid 
damaging environmentally sensitive areas.  
  
 
 
CHAPTER 5 
 
5. PREDICTING FLOOD HAZARD MITIGATION 
FEATURES AT THE PROJECT LEVEL 
 
 
 
 
Natural hazard investigators believe that local government land use planning can help 
reduce natural hazard-related damages to people and property (e.g. Berke, 1998, p. 76; Burby 
et al., 1999, p. 255; Mileti, 1999, p. 156).  They argue that land use planning should be used 
in addition to the conventional local government approach to addressing natural hazards that 
relies on building standards (e.g., elevation, structural strengthening) and structural 
protection techniques (e.g., levees, seawalls) to facilitate development in hazardous areas 
while ostensibly providing an “acceptable” level of protection from natural hazards.   
Burby & Dalton (1994, p. 229) identify three primary weaknesses associated with the 
conventional approach that highlight the importance of using land use planning to direct 
development away from hazardous areas.  First, allowing development in hazardous areas 
places people and property at risk.  Building codes and structural protections can help reduce 
hazard risk, but only for hazards at or below a particular design standard.  When a hazardous 
event of greater magnitude occurs, losses can be catastrophic (Sheaffer and Roland, Inc., 
1976; Petak & Atkisson, 1982; Burby & Dalton, 1994, p. 229).  Second, the use of building 
standards and structural protection techniques can stimulate the development of hazardous 
areas (and thus increase risk) by fostering a (false) sense of security and safety.  Burby (2006, 
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p. 171) describes how building standards and structural protection techniques that are 
intended to make hazardous areas safer for development can actually have the opposite effect 
by encouraging denser development in such areas than would likely have otherwise occurred, 
thus placing more people and property at risk.  This dense development is largely a product 
of an inaccurate belief that structural protection techniques completely eliminate the risks 
posed by natural hazards, as described by Burby (1998, p. 8): 
People and businesses tend to view the structures as providing complete protection from loss, 
when in fact they provide only partial protection up to the limit of some storm event, such as 
a storm that happens, on average, once in 50 or 100 years.  Even lower magnitude storms 
may overwhelm structural protection as a result of incorrect design, operational mistakes, or 
loss of capacity, such as the silting up of flood storage reservoirs.  Because people do not 
understand that structural protection has limits, however, structures have been found to 
actually induce development in hazardous areas and to increase, not decrease, the likelihood 
that when a large flood or hurricane does occur, losses truly will be catastrophic. 
 
Third, building and structural techniques can cause significant damage to environmentally 
sensitive areas.  Burby (1998, pp. 8-9) details specific examples of the “incalculable…losses 
to nature” that structural techniques can cause, including (for example) extensive erosion and 
the loss of wetlands stemming from hundreds of miles of levees along the Mississippi river 
(see Louisiana Coastal Wetland Conservation and Restoration Task Force, 1993; Kelley et 
al., 1984), channel alterations to thousands of free-flowing streams behind flood control 
dams across the United States (see L. R. Johnston and Associates, 1991), and the replacement 
of natural dunes and dry-sand beaches with solid walls of concrete and rip-rap along 
hundreds of miles of shoreline (see Beatley et al., 1994).  Of particular interest for this study, 
Morris (1997, p. 3) notes that floodplain development often involves the use of “dramatic 
measures” to make land suitable for human habitation, including the filling of wetlands, 
removal of natural vegetation, and replacing natural drainage and flood mitigation features 
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with man-made systems.  These disturbances have implications for public safety, in that they 
typically reduce the ability of the floodplain to manage flood events (ibid, p. 12).   
If public safety and protecting environmentally sensitive areas were the first (or only) 
priority for local governments, the preferred land use planning approach would involve 
directing development away from hazardous areas completely (FEMA, 1986, pp. III-4). 
However, because local governments have other priorities, they are often reluctant to prohibit 
development in areas that are subject to natural hazards (May & Deyle, 1998, p. 57).  Among 
other things, such prohibitions can mean that local governments must forego economic and 
fiscal benefits.  For this and other reasons, relatively few communities restrict development 
in hazardous areas (Burby & French et al., 1985; Godschalk et al., 1989; Berke & Beatley, 
1992; Burby & Dalton, 1994, p. 230). 
It is largely for this reason that land use planners are so important for hazard 
mitigation, and that the willingness of planners to address natural hazards has been declared 
“the key to more effective mitigation programs in local governments” (Petak & Atkisson, 
1982, p. 422; Burby & May, et al., 1997. pp. 129-130).  When local governments lack land 
use planners who are committed to hazard mitigation, they tend to either ignore natural 
hazard issues or rely heavily on the conventional building and structural mitigation approach 
(Burby & May, et al., ibid, p. 132).  Conversely, land use planners who are committed to 
hazard mitigation may be in a position to influence the design of development projects in 
such a way that the most hazardous portions of development sites are avoided and the risks 
posed by natural hazards are reduced.  Within the process of reviewing site plans for 
proposed development projects located in hazardous areas, land use planners can “negotiate 
as interested parties,” “exercis(ing) substantial discretion and exert(ing) important influence” 
  148
(Forester, 1989, pp. 82-84).  In particular, planners can use their discretion to work with 
developers to steer development away from the most hazardous portions of development sites 
and to preserve environmentally sensitive areas that serve important hazard mitigation 
functions.  Previous research has shown that certain characteristics of planners help 
determine the degree to which they successfully promote natural hazard mitigation, including 
planners’ capacity for addressing natural hazard issues (Burby & Dalton, 1994), their 
enforcement style (Burby & May, 1998; Burby et al., 1998), and their commitment to natural 
hazard mitigation (Berke & French, 1994; Burby & Dalton, 1994; Dalton & Burby, 1994; 
Burby & May, et al, 1997).   
Despite the large body of research on the influence that planners have on natural 
hazard mitigation, there remain additional characteristics of planners that may have 
significance for natural hazard mitigation but that have not been studied by natural hazard 
researchers.  This study focuses on one of these characteristics, namely planners’ role 
orientations.  Planners’ role orientations may be directly associated with flood hazard 
mitigation features, and may moderate the relationship between planners’ commitments and 
flood hazard mitigation features. 
5.1 Bivariate Relationships 
 
Prior to examining the relationships among variables under study in a multivariate 
setting, this section provides an overview of bivariate relationships between a subset of these 
variables that relates to planner characteristics, public participation, development 
management, and flood hazard mitigation features.  Looking at the bivariate relationships 
first can increase our understanding of how these variables are related, and how the 
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relationships change when the effects of other variables are controlled for in multivariate 
regression analyses.   
Table 5.1 shows bivariate regression coefficients involving variables for flood hazard 
mitigation, planner characteristics, and the site plan review process.  Dependent variables are 
in columns; independent variables are in rows.  Independent variables are numbered from 
one to 16; these numbers are the same for dependent variables.  Coefficients shown are those 
that are statistically significant at p < 0.10; non-significant coefficients are not displayed.  It 
is important to keep in mind that bivariate relationships may not reflect a causal relationship 
between variables and may no longer exist when other variables are controlled for.  Thus, 
conclusions regarding bivariate relationships are strictly preliminary and tentative.   
Table 5.1 Bivariate Regression Coefficients19 
 1 2 4 5 6 7 9 11 14 
 OR OR IRR OLS OLS OLS OLS OLS OR 
1 Residential          
2 Commercial          
3 Infrastructure          
4 Environmental preservation           
5 Commitment to hazard mitigation 1.23 1.51 1.04       
6 Commitment to environmental 
preservation          
7 Mobilizer role orientation     -0.25      
8 Technician role orientation          
9 Participant role orientation     0.39     
10 Advisor role orientation 0.32         
11 Planning staff capacity     -0.06 -0.09 -0.09   
12 Systematic enforcement style       -0.57 1.89  
13 Facilitative enforcement style          
14 Environmental citizen groups   1.32       
15 Hazard issues raised by citizens         3.24 
16 Development management 1.64 1.84 1.10 0.10    0.33  
                                                 
19The type of regression coefficient shown varies with the measurement of the dependent variable, shown in the 
column heading. For dichotomous dependent variables, regression coefficients are odds ratios produced through 
binary logistic regression, and are labeled “OR”. For count dependent variables, regression coefficients are 
incidence rate ratios produced through negative binomial regression, and are labeled “IRR”. For continuous 
dependent variables, regression coefficients are ordinary least squares regression coefficients, and are labeled 
“OLS”.   
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Overall, the coefficients suggest that planner characteristics and site plan review 
process variables are not strongly correlated at the bivariate level with flood hazard 
mitigation features, as only four of the independent variables have significant associations 
with any of the flood hazard mitigation variables.  Planners’ commitment to hazard 
mitigation is positively associated with locating residential and commercial land uses outside 
the floodplain, and with the use of environmentally sensitive area protection techniques, 
though the latter association is small in magnitude.  The Advisor role orientation is 
negatively associated with locating residential land uses outside the floodplain, and the 
involvement of environmental groups in the site plan review process is positively associated 
with the use of environmentally sensitive area protection techniques.  Lastly, the strength of 
the local government development management program is positively associated with 
locating residential and commercial land uses outside the floodplain and with the use of 
environmentally sensitive area protection techniques. 
The regression results are also useful for examining bivariate relationships among 
planner characteristics and site plan review process variables.  First, no relationships are 
observed between public participation and role orientations, which is surprising given the 
research hypotheses developed in Chapter 3.  Next, relationships are observed between 
planners’ commitment to hazard mitigation, the Mobilizer role orientation, and development 
management.  Commitment to hazard mitigation is negatively related with the Mobilizer role 
orientation, which may be a reasonable finding because the items used to measure 
commitment to hazard mitigation focus on the paternalistic role that governments can play in 
protecting the public from natural hazards.  To the extent that planners believe they are 
responsible for protecting the public, they may also reasonably be expected to believe that 
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public participation is not necessary because they (the planners) are “covering all the bases” 
in site plan review such that public participation would be redundant.  Commitment to hazard 
mitigation is positively related with development management, which is consistent with 
previous research showing that planners who are commitment to hazard mitigation help 
shape the content of development management programs in order to strengthen their impact 
on hazard mitigation.  It may also be the case that strong development management programs 
help foster planners’ commitment to hazard mitigation, though previous research has 
generally considered the relationship to work in the opposite temporal direction.  The 
temporal ordering of this relationship would depend in part upon whether a planner began 
working at the agency before the development management program was adopted or after it 
was adopted, an issue that cannot be addressed in this study.  It seems likely that some of the 
planners in the study had begun working at their agencies prior to the adoption of some (or 
all) of the development management program, and that some of the planners in the study 
have begun working at their agencies after the adoption of the program. 
Planners’ commitment to environmental preservation is correlated with the 
Participant role orientation and planning staff capacity.  Commitment to environmental 
preservation is positively related with the Participant role orientation, which may suggest that 
planners with strong environmental orientations are likely to believe that they should pursue 
those commitments in their work.  Coupled with the fact that planners’ commitment to 
hazard mitigation is not correlated with the Participant role orientation, it may be that 
environmental preservation is an issue that inspires greater advocacy by planners than does 
natural hazard mitigation, and thus stronger beliefs that planners should promote personal 
commitments.  Commitment to environmental preservation is negatively associated with 
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planning staff capacity, which reflects the possibility that planners in smaller agencies may 
by more likely to have strong commitments to particular causes because those causes are less 
likely to be promoted by other planners, and thus planners may feel the need to be committed 
to those causes themselves.   
The Mobilizer and Participant role orientations are negatively related to planning staff 
capacity, which perhaps suggests that planners are more willing and able to engage in 
“political” behaviors (such as mobilizing citizen groups and/or openly advocating for 
particular causes) when they are working alone or in small agencies than when they are 
working in groups or in larger agencies.  It may be that planners have more autonomy in 
smaller agencies where there is less control from superiors and less accountability to co-
workers.  The Participant role orientation is also negatively associated with the systematic 
enforcement style, which makes sense in that planners with strong Participant role 
orientations are presumably comfortable with the “political” aspects of planning, including 
the process of working directly and in-person with other actors in the site plan review 
process.  
Planning staff capacity is also correlated with the systematic enforcement style and 
development management.  Capacity is positively correlated with the systematic enforcement 
style, perhaps suggesting that larger planning agencies are more bureaucratic and impersonal 
than smaller agencies, which may be less formal and offer more in-person assistance.  
Capacity is negatively correlated with development management, which is somewhat of a 
surprise in that it would seem to make sense that larger planning agencies would be located 
in larger communities, and thus communities with stronger development management 
programs.   
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Lastly, the involvement of environmental citizen groups is positively correlated with 
citizens raising issues with respect to natural hazards.  This finding is reasonable in that 
environmental groups are presumably relatively likely to raise issues with respect to natural 
hazards, such that the odds of citizens raising hazard-related issues can be expected to 
increase when environmental citizen groups are involved in site plan review. 
The remainder of this chapter examines relationships between variables depicted in 
the conceptual model displayed in Figure 3.1 in a multivariate setting.  These analyses are 
built around the two stages in the conceptual model: flood hazard mitigation, and the site 
plan review process.  Variables identified in the conceptual model that are expected to be 
directly associated with flood hazard mitigation relate to land use planner characteristics, the 
site plan review process, community characteristics, and project characteristics.  The first set 
of multivariate regression analyses presented in this chapter examines the direct associations 
between these factors and flood hazard mitigation.  The second set of analyses examines the 
direct associations involving land use planner, community, and project characteristics with 
the site plan review process.  If site plan review process variables are found to be directly 
associated with flood hazard mitigation features, then variables that are associated with site 
plan review process variables may be indirectly associated with flood hazard mitigation.  
Together, these two sets of analyses help reveal potential direct and indirect associations 
between independent variables in the conceptual model and flood hazard mitigation features, 
and help address the research questions posed in Chapter 1. 
The order in which analyses are presented in this chapter is based upon the logic of 
direct and indirect associations.  In order for variables in the conceptual model to have an 
indirect association with flood hazard mitigation, it is necessary for site plan review process 
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variables to have direct associations with flood hazard mitigation.  Thus, the process of 
identifying indirect associations should begin by examining the direct associations of site 
plan review variables on flood hazard mitigation, after which potential indirect associations 
can be examined.  The analyses presented in this chapter follow this logic, with direct 
predictors of flood hazard mitigation being examined first followed by direct predictors of 
the site plan review process. 
5.2 Predicting Flood Hazard Mitigation Features 
 
Floodplains pose significant hazards to people and property located inside them.  
While there are benefits associated with floodplain development, public safety goals are 
furthered when new development is directed away from floodplains to safer locations that are 
less likely to be flooded and environmentally sensitive areas in and around floodplains are 
avoided so as to preserve their natural flood mitigation functions.  This study’s central thesis 
is that particular characteristics of planners are associated with directing development away 
from floodplains and other sensitive areas.   
Regression results presented in Table 5.2 provide partial support for this thesis.  The 
models shown in the tables are main effects models.20 Regression diagnostics show no issues 
with collinearity.21   
                                                 
20Since the effects of planners’ commitments were only significant in the Infrastructure model, interaction 
effects were only tested for in the Infrastructure model. Testing for interaction effects in the Infrastructure 
model resulted in the complete determination of one or more successes and/or failures.  Efforts to determine the 
source of these complete determinations led to the conclusion that the problem is ultimately related to 
limitations due to the small sample size being used, and the associated small response cell sizes. This limitation 
is acknowledged in Chapter 4. 
 
21 An ordinary least squares regression was conducted using the set of independent variables included in Table 
5.3 to check for multicollinearity. All Variance Inflation Factor values were found to be less than 10.0. 
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Table 5.2 Predicting Flood Hazard Mitigation Features in Development Projects 
 Residential Commercial Infrastructure Environmental Preservation 
Land Use Planner Odds Ratio22 Odds Ratio Odds Ratio Incidence Rate Ratio23 
Commitment to hazard mitigation 2.89 4.90 0.85 1.09 
Commitment to environmental 
preservation 0.63 0.73 9.09* 1.11 
Mobilizer role orientation 5.72** 2.41 8.67** 0.95 
Technician role orientation 1.03 0.60 0.37 1.09 
Participant role orientation 0.70 6.95 0.02** 0.96 
Advisor role orientation 0.14** 0.48 0.17** 0.87** 
Planning staff capacity 1.26 1.07 1.30 1.00 
Systematic enforcement style 2.48 0.42 2.29 1.49** 
Facilitative enforcement style 0.20 0.82 0.31 0.89 
Site Plan Review     
Environmental citizen groups 0.23 0.31 63.26** 1.40** 
Hazard issues raised by citizens 0.26 0.27 0.01** 0.80 
Development management 2.30** 2.71 1.12 1.02 
Community and Project     
Community flood history 1.39 0.51 13.03* 1.04 
Number of acres 1.42* 1.15 1.20 1.00 
Number of dwelling units 0.85* 0.98 0.91* 0.99 
Greenfield or infill/redevelopment 0.10 --24 0.01** 1.60*** 
Age of project 1.04 1.05 0.90 1.02 
Exposure to floodplain 0.96 0.91 0.94** 1.00 
χ2 45.37***  44.41***  41.85*** 40.10*** 
(df) (18) (17) (18) (18) 
McFadden’s R2 0.55 0.68 0.54 0.12 
McFadden’s Adjusted R2 0.09 0.13 0.05 0.01 
n 63 57 62 63 
*significant at p<.10    **significant at p<.05   ***significant at p<.01 
 
                                                 
22An odds ratio (OR) of 1.50, for example, should be interpreted to mean that a one-unit increase in the 
associated independent variable increases the odds of the dependent variable being located completely outside 
the floodplain by 50%.  Conversely, an OR of 0.50 means that a one-unit increase in the associated independent 
variable decreases the odds of the dependent variable being located outside the floodplain by 50%.  ORs greater 
than 1.00 indicate a positive relationship between the independent variable and the dependent variable; ORs 
between zero and 1.00 indicate a negative relationship; ORs equal to 1.00 indicate no relationship. 
 
23An incidence rate ratio (IRR) of 1.50, for example, should be interpreted to mean that a one-unit increase in 
the associated independent variable increases the rate of the dependent variable count by 50%.  Conversely, an 
IRR of 0.50 means that a one-unit increase in the associated independent variable decreases the rate of the 
dependent variable count by 50%.  IRRs greater than 1.00 indicate a positive relationship between the 
independent variable and the dependent variable; IRRs between zero and 1.00 indicate a negative relationship; 
ORs equal to 1.00 indicate no relationship. 
 
24The location variable is dropped from the Commercial model because its inclusion resulted in the complete 
determination of one or more successes and/or failures.  Efforts to determine the source of these complete 
determinations led to the conclusion that the problem is ultimately related to limitations due to the small sample 
size being used, and the associated small response cell sizes. This limitation is acknowledged in Chapter 4. 
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First, it is worth comparing the multivariate results presented in Table 5.2 with the 
bivariate results presented in Table 5.1 to examine whether and how the regression 
coefficients change between the two settings.  In general, there are three types of changes 
that might occur when moving from the bivariate to the multivariate setting.  First, the 
regression coefficient for a variable can decrease in magnitude and/or statistical significance, 
which likely suggests that this variable is correlated with other variables in the multivariate 
model, and that some portion of the variation in the dependent variable(s) that was apparently 
explained by the variable in the bivariate setting is explained in part by these other variables 
instead.  Second, the regression coefficient for a variable can remain unchanged in magnitude 
and/or statistical significance, which likely suggests that this variable is uncorrelated with 
other variables in the multivariate model.  Third, the regression coefficient for a variable can 
increase in magnitude and/or statistical significance, which likely suggests the presence of 
“suppressor effects” whereby the correlation between two variables increases when a third 
variable is added.   
 Keeping these possibilities in mind, the multivariate relationships involving planner 
characteristics, site plan review variables, and flood hazard mitigation variables presented in 
Table 5.2 are noticeably different from the bivariate relationships presented in Table 5.1.  
With respect to planners’ commitments, planners’ commitment to protecting public safety is 
no longer significantly correlated with flood hazard mitigation, whereas planners’ 
commitment to environmental preservation is now significantly correlated with the location 
of infrastructure relative to the floodplain.  Fairly dramatic changes are evident with respect 
to planners’ role orientations.  The Mobilizer, Participant, and Technician role orientations 
now have significant correlations with at least one flood hazard mitigation variable, and 
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Advisor is now correlated with additional flood hazard mitigation variables.  Among other 
variables, the systematic enforcement style, involvement of environment groups, and hazard-
related issues raised by citizens each now have significant correlations with at least one flood 
hazard mitigation variable.  Lastly, the development management program is now no longer 
correlated with the location of commercial land uses relative to the floodplain or the 
protection of environmentally sensitive areas. 
The multivariate analyses presented in Table 5.2 help evaluate associations between 
planner characteristics and flood hazard mitigation features.  While these associations are the 
primary focus of this study, it is standard practice to report overall goodness of fit measures 
for the models.  Unlike with ordinary least squares regression (which produces an R2 
measure that is easy to interpret), goodness of fit measures for binary logistic and Poisson 
regression models (such as those used in this study) are relatively difficult to interpret.  Long 
& Freese (2006, p. 104) explain that goodness of fit measures for these types of models “can 
provide a rough index of whether a model is adequate.  However, there is no convincing 
evidence that selecting a model that maximizes the value of a given measure results in a 
model that is optimal in any sense other than the model’s having a larger (or, some 
instances, smaller) value of that measure.”  
To provide a rough indication as to the fit of the models to the data, Table 5.3 reports 
three fit measures: a chi-square test of all coefficients, McFadden’s R2, and McFadden’s 
Adjusted R2.  The chi-square test is a likelihood-ratio test of the hypothesis that all 
coefficients in a model are zero, except for the intercept.  The results of this test for each 
model in Table 5.3 show that the coefficients are jointly significant, i.e. that at least one 
coefficient is significantly different from zero.  McFadden’s R2 also compares a model with 
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only the intercept to the model with all parameters.  In general, higher values are “better” 
than lower values.  However, Long (1997, p. 105) reports that “there is no clear interpretation 
of values other than 0 or 1, nor is there any standard to judge if the values are ‘large 
enough’”.  Overall, the McFadden’s R2 values generally suggest that the set of independent 
variables fit best in the Commercial model, and worst in the Environmental Preservation 
model.  McFadden’s Adjust R2 adjusts for the number of parameters in the model.  Again, 
this value is highest for the Commercial model and lowest for the Infrastructure model.  
Drawing strong conclusions from these fit measures is unwarranted, given the weaknesses 
associated with the measures (as described by Long above).  It is worth noting that the 
Commercial model has no significant coefficients, despite having the “best” fit measure 
values.  This may be a function of sample size, as the Commercial model has the smallest 
sample size of the four models, such that there may be insufficient statistical power to detect 
significant associations. 
Moving beyond the overall fit of the models to the data, the multivariate analyses 
presented in Table 5.2 provide support for the thesis that planner characteristics are 
associated with flood hazard mitigation features.  The first characteristics of interest are 
planners’ commitments to hazard mitigation and environmental preservation.  Contrary to 
expectations, planners’ commitment to hazard mitigation has no significant association with 
either the location of land uses relative to the floodplain or the use of environmentally 
sensitive area protection techniques.  There are at least five plausible explanations for this 
surprising finding.  First, it may be that planners’ commitment to hazard mitigation has no 
association with flood hazard mitigation features, and that these features are completely 
determined by other factors.  Second, it may be the case that planners with strong 
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commitment to hazard mitigation pursued their commitment in some other way that is not 
accounted for by the flood hazard mitigation variables used in this study.  Third, it may be 
the case that planners with strong commitments to hazard mitigation tried to influence flood 
hazard mitigation features, but were unsuccessful.  Fourth, it may be that planners with 
strong commitments to hazard mitigation had previously helped shape the content of the 
development management program, with the development management program then serving 
to influence flood hazard mitigation features.  This finding is plausible given the findings of 
previous researchers regarding the positive influence that planning agency commitment has 
on development management programs, and the significant positive bivariate correlation 
between planners’ commitment to hazard mitigation and development management that is 
shown in Table 5.1.  Fifth, the lack of significant effects may simply be the result of 
insufficient statistical power.  This last explanation is supported by the fact that the sample 
sizes (ranging from 57 to 63) for the models are small, and that the effect sizes for planners’ 
commitment to hazard mitigation in the Residential and Commercial models (i.e. 2.89 and 
4.90, respectively) are quite large.  Thus, a larger sample size might reveal a significant 
association between planners’ commitment to hazard mitigation and the location of land uses 
relative to the floodplain within particular development projects. 
Furthermore, planners’ commitment to environmental preservation is found to have a 
significant association with the location of infrastructure relative to the floodplain, suggesting 
that planners’ commitments might matter after all.  With each one-point increase in the factor 
score used to measure planners’ commitment to environmental preservation, the odds of 
locating infrastructure (i.e. streets, water/sewer lines, and public facilities) completely outside 
the floodplain increase by over 800 percent.  This finding makes sense in that preventing the 
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intrusion of infrastructure into the floodplain can help preserve natural features of floodplain 
areas.  It is not clear, however, why planners’ commitment to environmental preservation is 
not also associated with the location of residential and commercial land uses or the use of 
environmental protection techniques.  With respect to the use of environmental protection 
techniques, one possibility is that the limitations associated with how this variable was 
measured (as described in section 4.4.2) might serve to mask some of the influence planners 
had over the use of these techniques.  If this variable had been measured in such a way that 
the “No” responses included only those situations in which the technique could have been 
used but was not, then perhaps an association between planners’ commitment and the use of 
the techniques could be visible.  
It is worth noting a consistent pattern regarding planners’ commitments and the 
location of land uses relative to the floodplain.  Setting aside statistical significance, 
planners’ commitment to hazard mitigation has a positive association with locating 
residential and commercial land uses outside the floodplain, and a negative association with 
infrastructure.  Planners’ commitment to environmental preservation, on the other hand, has a 
negative association with locating residential and commercial land uses outside the 
floodplain, and a positive association with infrastructure.  Given that these associations are 
generally not statistically significant, it may not be prudent to read much into them.  
However, the relatively large effect sizes for each of the associations and the relatively small 
sample sizes used in the models make it reasonable to speculate regarding potential 
explanations for the consistent pattern that is observed here.  With this in mind, it seems 
logical to hypothesize that planners who are committed to protecting public safety through 
natural hazard mitigation would be primarily concerned with keeping residential and 
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commercial land uses outside the floodplain, and less concerned about infrastructure.  These 
concerns would presumably be motivated by a desire to avoid placing people directly in 
harms’ way, which residential and commercial land uses would be more likely to do than 
would infrastructure.  To the extent that this hypothesis has a reasonable basis, it would help 
to explain why commitment to hazard mitigation is positively associated with residential and 
commercial land uses but negatively associated with infrastructure.  It is not quite as easy to 
explain the pattern for planners’ commitment to environmental preservation.  While it makes 
sense that a commitment to preservation would not likely prioritize locating people outside 
the floodplain as much as would a commitment to public safety through hazard mitigation, it 
is not clear why a commitment to preservation would prioritize locating infrastructure outside 
the floodplain more than locating residential and commercial outside the floodplain.  It may 
be that infrastructure (such as streets and water/sewer lines) involve a more intensive use of 
floodplain portions of development sites than do residential or commercial uses, in that 
streets and water/sewer lines require long stretches of property and cannot be contained or 
“clustered” on smaller portions of land in the way that residential and commercial land uses 
can be.  If this were true, it might help explain why planners who are committed to 
environmental preservation might prioritize keeping the floodplain free from infrastructure 
intrusion over intrusion from residential and/or commercial land uses.  
While planners’ commitments appear to have limited significant associations with 
flood hazard mitigation features, planners’ role orientations (i.e. beliefs regarding appropriate 
behaviors) have fairly consistent associations.  Planners’ behaviors have often been 
conceived of in terms of “political” and “technical” activities (Baum, 1983).  Two of the role 
orientations in this study (i.e. Mobilizer and Participant) reflect what have generally been 
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considered to be political aspects of planners’ behaviors, and two (i.e. Technician and 
Advisor) what have been considered technical aspects.  Planning literature suggests that the 
political-technical distinction in role orientations helps determine the level of planners’ 
effectiveness (Rabinovitz, 1969, p. 155).  In particular, the literature is virtually unanimous in 
arguing that “effective planning”25 requires planners to engage in so-called political behavior 
that goes beyond the traditional technical role envisioned for planners (Ranney, 1969; 
Benveniste, 1972; Alexander, 1979; Catanese, 1984; Baum, 1988; Forester, 1989; Baum, 
1990; Crawley, 1991; Catanese, 1996).  If these claims are true, and political role orientations 
are in fact more effective than technical role orientations, then it follows that the Mobilizer 
and Participant role orientations should be more effective than the Technician and Advisor 
role orientations at helping to foster flood hazard mitigation features.   
The regression results presented in Table 5.2 show that, despite their lack of direct 
substantive connection to natural hazard mitigation, the role orientation factors nevertheless 
have significant associations with flood hazard mitigation features in the development 
projects under study.  As expected, projects reviewed by planners with strong Mobilizer role 
orientations (who believe they should intentionally mobilize the public to participate in site 
plan review) are more likely to keep residential and infrastructure land uses outside the 
floodplain than projects reviewed by planners who believe otherwise.  The associations are 
large in magnitude, as a one-point increase in the Mobilizer factor score is associated with a 
472 percent increase in the odds of locating residential land uses outside the floodplain and a 
767 percent increase in the odds of locating infrastructure outside the floodplain.  A 
straightforward explanation for these findings is that planners who believe they should 
mobilize the public to participate do in fact do so, and that the subsequent increase in public 
                                                 
25Effective planning refers to the achievement of particular substantive (as opposed to procedural) goals. 
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participation bolsters hazard mitigation.  This explanation is supported in part by the 
relationship between the involvement of environmental citizen groups in site plan review and 
the location of infrastructure relative to the floodplain, as the odds of locating infrastructure 
outside the floodplain are dramatically higher when environmental groups are involved than 
when they are not.  At the same time, when citizens raise issues with respect to natural 
hazards, the odds of locating infrastructure outside the floodplain are dramatically lower, 
which might appear to contradict the earlier findings regarding the relationship between 
public participation and flood hazard mitigation.  It is the author’s belief that these findings 
are not contradictory, because of a possible limitation with the variable that measures 
whether citizens raised issues relating to natural hazards.  It was intended that this variable 
would precede and influence the decision of whether to locate land uses inside the floodplain 
or not.  In reality, it is plausible that citizens raised issues relating to natural hazards because 
projects proposed the location of land uses inside the floodplain, such that the relationship 
between these two variables may in some cases work in both directions.  To the extent that 
this is plausible, it is reasonable to conclude that public participation might have a 
consistently positive association with flood hazard mitigation features, and that planners 
engaging in “political behaviors” (i.e. fostering the participation of particular citizen groups) 
might be able to help foster flood hazard mitigation.   
However, results also suggest that so-called political behaviors may not always be 
effective in promoting hazard mitigation.  Findings for the Participant role orientation 
suggest that planners who are political in the sense of openly pursuing their own 
commitments do not necessarily help their own cause.  Given that planners were found in 
Chapter 4 to have generally strong commitments both to hazard mitigation and 
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environmental preservation, it would seem reasonable to expect that the Participant role 
orientation would have a positive association with on flood hazard mitigation.  However, the 
reverse appears to be true, as the stronger planners’ beliefs that they should openly pursue 
their own commitments in site plan review, the less likely infrastructure is to be located 
outside the floodplain.  If planners’ commitments were found in this study to be weak, then 
the association between the Participant role orientation and land use locations could be 
explained in terms of planners pursuing other commitments that they held more strongly, 
with those other commitments being harmful to hazard mitigation.  But such is not the case, 
as planners are found to have strong commitments to both hazard mitigation and 
environmental protection, which should theoretically lead to locating land uses outside the 
floodplain.   
With this in mind, an alternative interpretation stems from the fact that the Participant 
role orientation does not specify how planners pursue their own commitments.  Planners 
might promote particular causes to which they are committed by (for example) mobilizing 
citizen groups to advocate for those causes, working with developers to make sure the causes 
are furthered, advising decision-makers in hopes of swaying them in the desired direction, or 
openly promoting the causes directly in reports, conversations, and other communicative 
acts.  These behaviors are considered “political” because, unlike the traditional notion of 
planning as a technical endeavor where planners keep their own commitments to themselves, 
actively promoting personal commitments is considered a political act (Baum, 1986, p. 27), 
in the sense that planners are helping determine how issues are settled, how resources are 
allocated, etc. (Meyerson & Banfield, 1955; Beckman, 1964; Vasu, 1979; Logan & Molotch, 
1987; Baum, 1988).   
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Planners who openly promote their own commitments do so at their own risk.  
Beckman (1964, p. 325) notes that planners play a “dangerous game” when they step out of 
the narrowly defined technical expert role that focuses on identifying efficient means to 
achieve given ends.  Since elected officials typically hold the purse strings for local 
government planning departments, planners are susceptible to sanction from those elected 
officials when planners seek to expand their own influence and power (Altschuler, 1965, p. 
369; Hoch, 1994, p. 267).  As a result, planners who engage in political acts (such as openly 
promoting their own commitments with respect to hazard mitigation and/or environmental 
preservation) have a higher job turnover rate than their traditional technocrat counterparts 
(Catanese, 1996, p. 290).  
Thus, planners with strong Participant role orientations (who wish to promote 
particular substantive causes, such as hazard mitigation, environmental protection, etc.) 
would be wise to take caution and proceed strategically.  That the Participant role orientation 
has a negative association with hazard mitigation perhaps suggests that planners with strong 
Participant role orientations are not pursuing their commitments in the most strategic and 
effective fashion.  Burby (2003) provides advice for planners wishing to be more involved in 
the politics of planning without doing so overtly and thereby jeopardizing themselves and 
their job security.  Burby found that planners “can be effective at seeing their ideas translated 
into governmental action” by “informing and empowering stakeholders through broadly 
inclusive citizen involvement processes” (ibid, pp. 40-41).  The process of intentionally 
mobilizing stakeholders provides planners with an “important tool for increasing their 
political effectiveness without being overtly political” (ibid, p. 44).  Rourke (1984, p. 56) 
notes that gaining the support of interest groups is advantageous to planners because interest 
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groups can do something that planners cannot easily do: they can take a position on policy 
questions that planners “secretly hold” but cannot openly advocate because of potential 
political ramifications.  The findings for the Mobilizer role orientation in this study support 
this mobilizing approach, in that it is found to have a positive association with flood hazard 
mitigation.  
Neither of the “technical” role orientations is found to have a positive association 
with any of the flood hazard mitigation variables.  The Technician role orientation has no 
association at all, which perhaps supports claims from the literature that planners who limit 
themselves to traditional technician roles simultaneously limit their own influence.  The 
Advisor role orientation has the most consistent association with flood hazard mitigation of 
the four role orientation variables, and the association is consistently negative.  One-point 
increases in the Advisor factor score are associated with an 86 percent reduction in the odds 
of locating residential land uses outside the floodplain and an 83 percent reduction in the 
odds of locating information outside the floodplain, as well as a 13 percent reduction in the 
rate at which environmentally sensitive area protection techniques are used.   
Apparently, advice that planners consider to be objective may have the practical 
impact of being antithetical to achieving hazard mitigation and environmental preservation 
goals, whether planners intend for it to or not.  The site plan review process is very complex, 
with a wide range of legitimate issues and concerns that can warrant attention from planners 
and decision-makers.  Some of these issues can be antithetical to hazard mitigation and 
environmental preservation, to the extent that they encourage the development of floodplain 
areas with little regard for associated natural hazard threats and environmental impacts.  The 
issue of economic growth is particularly culpable in this regard, in that it tends to be the 
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highest priority of local governments (Logan & Molotch, 1987).  If the advice that planners 
provide to decision-makers explicitly promotes economic growth (or does so implicitly by, 
for example, “objectively” promoting minimal government intervention into the free-market 
development process), then it makes sense that their advice would have a negative 
association with flood hazard mitigation.  
It is also worth noting that the advice planners provide may be ignored by decision-
makers, or may not even make it to them in the first place.  Raymond (1978, p. 4) observes 
that elected officials are not beholden to planners in any way, and can choose to ignore 
planners if they want.  The power of planners to influence outcomes by providing advice to 
decision-makers rests on their ability to be persuasive.  Planners can only have influence this 
way elected officials are willing to take their advice (Rourke, 1984, p. 20).  Thus, planners’ 
advice might very well fall on deaf ears.  Furthermore, interview data implicitly suggests the 
possibility that planners’ advice does not necessarily reach decision-makers’ ears at all.  
Planners who were interviewed for this study indicated that the mechanisms by which they 
provide advice to decision-makers are typically limited to written comments given to the 
planning commission and staff reports presented at planning commission meetings.  Yet, in 
many (if not most) communities, the authority to approve or deny a development project (and 
particular features within a project) does not lie with the planning commission, but rather 
with an elected body (e.g. a city council).  Thus, planners may not have direct access to 
decision-makers, as the planning commission may serve as a conduit for planners’ 
recommendations.  This means that the advice planners give to planning commissions does 
not necessarily make its way to final decision-makers, as planning commissions are under no 
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obligation to incorporate planners’ advice into the recommendations they make to the elected 
body. 
The remaining land use planner variables in the models have limited associations with 
flood hazard mitigation.  Flood hazard mitigation features do not appear to vary with 
planning staff capacity, measured as the number of planning staff members assigned to site 
plan review.  This finding provides partial justification for this study’s decision to focus on 
individual planners, rather than on planning agencies.  Given that the commitments and role 
orientations of individual planners are found to have significant associations with flood 
hazard mitigation, it may be that the characteristics of the lead planner assigned to site plan 
review are more important for natural hazard mitigation (and plan implementation) than the 
total number of planners available for site plan review.   
Lastly, the data scarcely support the hypothesized relationships between planners’ 
enforcement style and flood hazard mitigation.  The facilitative enforcement style has no 
association with flood hazard mitigation, and the systematic enforcement style is only 
associated with the use of environmentally sensitive area protection techniques.  This latter 
finding would appear to suggest that projects incorporate these techniques at a higher rate 
when planners use a strict enforcement style than when they do not, which may indicate that 
planners need to be systematic and firm in their approach to enforcing environmental 
preservation regulations or else developers will not obey them.  The lack of consistent 
association between enforcement style and flood hazard mitigation should not, however, be 
taken to indicate that enforcement style does not matter.  Given the lack of response variation 
for the systematic and facilitative enforcement style variables that was found in Chapter 4, it 
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may be that these variables are associated with flood hazard mitigation features but that such 
association is not detected in this study.   
After land use planner characteristics, the next dimension of variables in the models 
relate to the site plan review process, which is comprised of public participation and 
development management.  The public participation variables were discussed above within 
the context of the Mobilizer role orientation.  To summarize, the involvement of 
environmental citizen groups in site plan review is positively associated with flood hazard 
mitigation features.  The involvement of these groups is associated with keeping 
infrastructure outside the floodplain and with using environmentally sensitive area protection 
techniques.  These findings suggest the possibility that, when environmental groups 
participate in site plan review, they do so for the purpose of promoting environmental 
preservation, which they appear to do with some degree of success. 
The strength of the development management program is positively associated with 
locating residential land uses outside the floodplain, with each additional adopted practice 
increasing the odds of locating residential land uses outside the floodplain by 130 percent.  
Development management is not associated with the other flood hazard mitigation variables.  
It seems plausible that communities may place the highest priority on protecting residential 
land uses from flooding, given that flooding poses a greater threat to human life in residential 
development than in other types.  If this were true, it would help explain why local 
government development management programs are more likely to direct residential land 
away from the floodplain than other types of land use. 
Regression results suggest that community and project specific characteristics are also 
associated with flood hazard mitigation features.  Recent flood experience is positively 
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associated with locating infrastructure outside the floodplain, which is consistent with the 
expectation that recent flood experience would encourage communities to begin locating land 
uses outside the floodplain in order to reduce future flood damages.  It is possible that 
communities under study responded to flood disasters by encouraging/requiring that 
subsequent development projects under their jurisdiction locate infrastructure outside 
floodplain portions of the project site. 
The findings for project characteristic variables are generally consistent with 
expectations.  First, as the number of acres in a project increases, so do the odds of locating 
residential land uses outside the floodplain.  This likely suggests that projects with larger 
acreage have “more room to work with” and are thus better able to locate land uses away 
from floodplain portions of the site.  The number of dwelling units in the project has a 
negative association with the location of residential land uses and infrastructure, which 
probably indicates that accommodating more units makes it more difficult to avoid the 
floodplain and protect environmentally sensitive areas.   
Project location has mixed associations with flood hazard mitigation.  On one hand, 
the odds that projects located in greenfields will locate infrastructure outside the floodplain 
are much less lower than the odds that infill/redevelopment projects will do so.  On the other 
hand, projects located in greenfield locations protect environmentally sensitive areas at a 
greater rate than projects located in infill/redevelopment locations.  In reality, the actual 
influence of project location on flood hazard mitigation may be less potent than these results 
might suggest, as greenfield projects are both more likely to have a need for installing new 
infrastructure and to have existing environmentally sensitive areas on site.  Infill/ 
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redevelopment projects are more likely than greenfield projects to make use of existing 
infrastructure, and thus less likely to locate new infrastructure in the floodplain.  Similarly, 
locations that have already been developed have almost inevitably intruded upon sensitive 
areas, and thus may have fewer such areas to be protected in the first place.  Thus, the 
location variable may serve as a measure of “exposure”, in the sense that it might help 
determine the extent of new infrastructure that is needed and the amount of environmentally 
sensitive areas that can be protected. 
Project age has no association with flood hazard mitigation, which may suggest that 
newer projects are not being affected by increased awareness regarding the importance of 
avoiding the floodplain and protecting environmentally sensitive areas.  While Morris (1997, 
p. 24) notes that this awareness has emerged among “floodplain managers, planners, 
environmentalists, and local officials,” it may be that it has not extended to developers and 
project designers.  Lastly, as expected, projects with greater proportions of the site located 
inside the floodplain are less likely to locate infrastructure outside the floodplain.  This 
finding represents a simple and straightforward relationship, whereby avoiding the floodplain 
becomes more difficult as the proportion of the project site located inside the floodplain 
increases.  However, the lack of association between exposure and the location of residential 
and commercial land uses is a surprise.  While a definite conclusion cannot be made, it would 
appear that the decision to locate these land uses outside the floodplain does not depend upon 
how much of the project site is in the floodplain, but rather upon other factors. 
5.3 Predicting Public Participation and Development 
Management 
 
The site plan review process is potentially related to flood hazard mitigation in two 
ways.  First, the two components of site plan review (i.e. public participation and 
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development management) are each found above to have significant associations with flood 
hazard mitigation.  Second, as a result, variables that are found to be predictors of public 
participation and/or development management may have indirect associations with flood 
hazard mitigation.   
To this point, the analyses in this chapter have focused on variables that were 
expected to have direct associations with flood hazard mitigation features.  In this section, the 
conceptual model is expanded by empirically considering predictors of public participation 
and development management.  Godschalk et al. (2003, p. 734) observe that public 
participation in planning in the United States is “arguably the most extensive and intensive in 
the world.” Yet this observation does not seem to apply to public participation in hazard 
mitigation planning, an exception that gives rise to what can be termed the “Public 
Participation Paradox.” On one hand, in the absence of recent natural hazard events, citizen 
interest in helping to formulate hazard mitigation policies is generally very low (ibid), and 
planners have difficulty in attracting public participation for mitigation planning (Burby, 
2003).  On the other hand, the immediate aftermath following natural disaster events is 
characterized by high levels of citizen interest and support for mitigating future disasters 
(Petak & Atkisson, 1982, p. 6).  Given that public participation in natural hazard mitigation 
planning can make a positive contribution to mitigation efforts (Brody et al., 2003; Burby, 
2003; Godschalk et al., 2003), an optimal approach to natural hazard mitigation would appear 
to include extensive public participation in mitigation planning before disaster strikes.   
The extent to which planners actually foster or discourage public participation is 
expected to depend upon their role orientations, which reflect in part their attitudes and 
beliefs regarding the importance of public participation.  Howe (1994) found that different 
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role orientations were associated with different attitudes toward public participation, with 
some showing more positive attitudes and some more negative.  It stands to reason, then, that 
planners with positive attitudes toward public participation might encourage more 
participation than planners with negative attitudes, and thus that the level of public 
participation in site plan review might vary based upon the role orientations of the planners 
who review the projects.  In particular, public participation levels should be highest when 
planners’ Mobilizer role orientations are high, in that this role orientation relates directly to 
the intentional involvement of citizens in site plan review.  Conversely, the other three role 
orientations should have a dampening influence on public participation, in that they involve 
in part planners and/or decision-makers acting independently from the public. 
The strength of development management programs tends to increase with recent 
natural disaster history (Luloff & Wilkinson, 1979; National Science Foundation, 1980; 
Alesch & Petak, 1986; May & Williams, 1986; Godschalk et al., 1989), community 
population (Hutton & Mileti et al., 1979; Burby & French, 1981; Burby & French, 1985; 
Godschalk et al., 1989), recent population growth (Hutton & Mileti et al.,1979; Burby & 
French, 1981; Burby et al., 1988), and community wealth (Hutton & Mileti et al., 1979; 
Burby & French, 1981; Burby & French, 1985; Burby et al., 1988; Godschalk et al., 1989; 
Burby & Dalton, 1994).  Measures for these factors are included in the regression model used 
to predict the strength of development management programs. 
Table 5.3 shows regression results for public participation variables and development 
management.  The model for development management failed to converge after 16,000 
iterations, and as a result, the regression coefficients are bivariate coefficients. 
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Table 5.3 Predicting Public Participation and Development Management 
 Environmental Issues Management 
Land Use Planner Incidence Rate Ratio Odds Ratio Incidence Rate Ratio26 
Mobilizer role orientation 0.70 1.41 -- 
Participant role orientation  1.26 0.90 -- 
Technician role orientation  1.31 0.87 -- 
Advisor role orientation 0.97 0.45** -- 
Community and Project    
Community flood history 1.54 4.31* 0.84 
Community population 1.00 1.00 0.99** 
Population growth -- -- 1.77* 
Median home value 1.02*** 1.01* 1.00 
Number of acres 1.15** 1.07 -- 
Number of dwelling units 1.01 0.97 -- 
χ2 26.35*** 11.78 -- 
(df) (9) (9) -- 
McFadden’s R2 0.34 0.17 -- 
McFadden’s Adjusted R2 0.08 -0.12 -- 
n 60 61 -- 
*significant at p<.10    **significant at p<.05   ***significant at p<.01 
 
Overall, role orientations have less association with public participation than was 
expected, as only the Advisor role orientation has a significant association.  It is particularly 
surprising that the Mobilizer role orientation is not associated with participation levels, given 
that it is the role orientation that relate most directly to encouraging public participation.  It is 
also surprising that the Technician and Participant role orientations do not have negative 
associations with public participation, as these role orientations involve in part planners 
acting independently from citizens. 
The negative association between the Advisor role orientation and citizens raising 
hazard-related issues indicates that the odds of citizens raising issues with respect to natural 
hazards decreased inversely with the strength of planners’ beliefs that they should provide 
objective advice to decision-makers.  One potential explanation for this finding is that 
planners and decision-makers sometimes act independently from the public, and that planners 
                                                 
26Regression coefficients for the Management model are bivariate regression coefficients. 
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with strong Advisor role orientations may believe that public participation is unnecessary.  If 
these planners consider the advice they provide to decision-makers sufficient to address all 
relevant issues, they might be unlikely to promote additional public participation and/or to 
encourage citizens to raise issues related to natural hazards.   
This possibility is suggested in the personal interviews conducted with a subset of 
planners for this study, in which planners expressed ambivalence regarding the importance of 
public participation.  The planner from Florida observed, “On one hand, it seems like the 
public doesn’t always know what they’re talking about.  On the other hand, they’re the client 
and they pay the bills…It’s hard to strike a balance between too much and not enough 
(public) involvement.” The Maryland planner essentially viewed government as a substitute 
for the public, saying, “The way I see it, the government acts on behalf of the public.  Public 
involvement usually just delays the process and makes it more costly.  If the regulations are 
good enough and a legitimate public purpose is being carried out, then you don’t need the 
public to be involved.” The Delaware planner suggested that the importance of public 
participation depends upon the nature of the particular project being reviewed, and that 
sometimes the public is unreasonable in its opposition: 
The appropriate role for public involvement varies with each project, based upon the impact 
(of the project) on the neighborhood.  Property owners have rights too, even if neighbors 
oppose the project.  Sometimes the public just wants to kill the project and doesn’t want 
anything built, even if it’s legal.  Public involvement should be a constructive conversation 
between the public and the developer. 
 
It appears that planners are not convinced that public participation necessarily makes a 
valuable contribution to the site plan review process, and it follows that their attitudes may 
have discouraged them from fostering additional participation. 
That the Advisor role orientation has a negative association with the Issues variable is 
a potentially important finding from the standpoint of flood hazard mitigation, because the 
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Advisor role orientation may have an indirect association with flood hazard mitigation, 
mediated by its association with public participation.  Given that the Advisor role orientation 
was found to have a negative association with citizens raising issues relating to natural 
hazards, and given that citizens raising issues was found to have a negative association with 
locating infrastructure outside the floodplain, the Advisor role orientation may thus have a 
positive indirect association with locating infrastructure outside the floodplain. 
The findings for community and project variables are generally as expected, though 
two variables (i.e. community population and number of dwelling units) unexpectedly have 
no association with public participation.  The association between community flood history 
and whether citizens raise issues with respect to natural hazards is very strong, as the odds of 
citizens raising issues with respect to natural hazards were more than four times as large for 
citizens in communities that had been declared eligible for federal disaster aid as a result of 
flooding from 1995-2005 than for citizens in communities that had not been declared eligible 
for disaster aid.  This finding is consistent with those of previous research on the influence of 
recent disaster experience on hazard mitigation priority (James, Laurent, & Hill, 1971; 
French, 1980; National Science Foundation, 1980; Petak & Atkisson, 1982; Rossi et al., 
1982).  In general, the more recently citizens have experienced a natural disaster, the more 
likely they are to prioritize hazard mitigation and to draw attention to it in the planning 
process. 
The associations for median home value may suggest that citizens in communities 
with more valuable homes are more likely to participate in site plan review than citizens in 
communities with less valuable homes.  This finding makes sense with respect to natural 
hazard mitigation planning, in that citizens with more valuable homes may feel that they 
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have more to lose from natural hazard events than citizens with less valuable homes.  Thus, 
citizens with more valuable homes can be expected to be more active in planning efforts to 
make sure that natural hazard threats are addressed and that their relatively valuable 
properties are protected.  More broadly, citizens with more valuable homes may also be 
generally more concerned about the impacts of new development on their property values 
and on so-called “quality of life issues,” such as noise, pollution, congestion, etc.  This would 
help explain the fact that median home value is positively associated with the involvement of 
environmental groups. 
Lastly, the rate at which environmental groups participated in site plan review 
increased with the size of the project, measured in acres.  This finding reflects the likelihood 
that larger projects are more likely to attract public attention and, in particular, opposition 
from citizens concerned about the impacts of large projects on existing neighborhoods and 
residents.  Downs (2005, pp. 270-271) notes that residents often fear that large development 
projects will lead to “more traffic congestion and more crowded schools and other facilities,” 
such that proposals for large projects are often met with more citizen resistance than 
proposals for smaller projects.     
Because median home value, community flood history, and acreage are each 
associated with public participation, which in turn was found to be associated with flood 
hazard mitigation features, these three variables may be indirectly associated with flood 
hazard mitigation features.  Median home values and acreage are each positively associated 
with the involvement of environmental groups, which is positively associated with locating 
infrastructure outside the floodplain.  Thus, home values and acreage may have positive 
indirect associations with locating infrastructure outside the floodplain.  Community flood 
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history and median home value are each positively associated with citizens raising issues 
with respect to natural hazards, which is negatively associated with location infrastructure 
outside the floodplain.  Thus, flood history and home values may have negative indirect 
associations with locating infrastructure outside the floodplain. 
Unfortunately, the model used to predict the strength of development management 
programs failed to converge after 16,000 iterations.  As a result, it is not possible to identify 
factors that are associated with development management in a multivariate setting, or factors 
that indirectly influence flood hazard mitigation through development management.  
Bivariate regression coefficients are used instead, and show significant associations between 
community population and population growth with development management.  When 
development management is regressed on just these two variables, only the population 
variable retains its significant association.   
5.4 Overview of Direct and Indirect Effects 
 
The conceptual model developed in this study hypothesizes a large number of direct 
and indirect associations involving flood hazard mitigation features and other variables.  This 
section summarizes direct and indirect effects27 observed in the multivariate regression 
analyses presented above.  The total effect of one variable on another is equal to the sum of 
the direct effect and the indirect effect.  (See Chapter 4 for a more detailed description of the 
process used to calculate direct, indirect, and total effects).  All effects are displayed as odds-
ratios, with the exception of effects shown in parentheses, which are unexponentiated 
coefficients.  The findings in relation to the direct and indirect effects are summarized in the 
next section. 
                                                 
27 The term “effects” is used here loosely, and is not intended to connote causality. While coefficients in 
regression models reflect the effect of one variable on another within the context of the regression model, these 
effects by themselves do not imply that one variable causes another.  
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Table 5.4 Summary of Direct and Indirect Associations for Land Use Locations 
 Residential Commercial Infrastructure 
 Direct 
Effect 
Indirect 
Effect 
Total 
Effect 
Direct 
Effect 
Indirect 
Effect 
Total 
Effect 
Direct 
Effect 
Indirect 
Effect 
Total 
Effect 
Land Use Planner           
Commitment to 
hazard mitigation -- -- -- -- -- -- -- -- -- 
Commitment to 
environmental 
preservation 
-- -- -- -- -- -- 9.09 -- 9.09 
Mobilizer role 
orientation  5.72 -- 5.72 -- -- -- 8.67 -- 8.67 
Technician role 
orientation -- -- -- -- -- -- -- -- -- 
Participant role 
orientation -- -- -- -- -- -- 0.02 -- 0.02 
Advisor role 
orientation 0.14 -- 0.14 -- -- -- 
0.17 
(-1.77) 
2.90 
(1.07) 
0.50 
(-0.70) 
Planning staff 
capacity -- -- -- -- -- -- -- -- -- 
Systematic 
enforcement style -- -- -- -- -- -- -- -- -- 
Facilitative 
enforcement style -- -- -- -- -- -- -- -- -- 
Site Plan Review          
Environmental 
citizen groups -- -- -- -- -- -- 63.26 -- 63.26 
Hazard issues 
raised by citizens -- -- -- -- -- -- 0.01 -- 0.01 
Development 
management 2.30 -- 2.30 -- -- -- -- -- -- 
Community          
Community flood 
history -- ??? ??? -- -- -- 
13.03 
(2.57) 
0.32 
(-1.13) 
4.22 
(1.44) 
Community 
population -- ??? ??? -- -- -- -- -- -- 
Population growth -- ??? ??? -- -- -- -- -- -- 
Median home 
value -- ??? ??? -- -- -- -- 
0.99 
(-.00) 
0.99 
(-.00) 
Project          
Number of acres 1.42 -- 1.42 -- -- -- -- 1.18 (0.17) 
1.18 
(0.17) 
Number of 
dwelling units 0.85 -- 0.85 -- -- -- 0.91 -- 0.91 
Greenfield or infill/ 
redevelopment -- -- -- -- -- -- 0.01 -- 0.01 
Age of project -- -- -- -- -- -- -- -- -- 
Exposure to 
floodplain -- -- -- -- -- -- 0.94 -- 0.94 
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Table 5.5 Summary of Direct and Indirect Associations for Environmental Preservation 
 Environmental Preservation 
 Direct 
Effect 
Indirect 
Effect 
Total 
Effect 
Land Use Planner     
Commitment to hazard mitigation -- -- -- 
Commitment to environmental preservation -- -- -- 
Mobilizer role orientation  -- -- -- 
Technician role orientation -- -- -- 
Participant role orientation -- -- -- 
Advisor role orientation 0.87 -- 0.87 
Planning staff capacity -- -- -- 
Systematic enforcement style 1.49 -- 1.49 
Facilitative enforcement style -- -- -- 
Site Plan Review    
Environmental citizen groups 1.40 -- 1.40 
Hazard issues raised by citizens -- -- -- 
Development management -- -- -- 
Community    
Community flood history -- -- -- 
Community population -- -- -- 
Population growth -- -- -- 
Median home value -- 1.00 (0.00) 
1.00 
(0.00) 
Project    
Number of acres -- 1.01 (0.01) 
1.01 
(0.01) 
Number of dwelling units -- -- -- 
Greenfield or infill/ redevelopment 1.60 -- 1.60 
Age of project -- -- -- 
Exposure to floodplain -- -- -- 
 
5.5 Summary and Conclusions 
 
The conceptual model presented in Figure 3.1 provides a framework for 
understanding the associations of planners’ commitments and role orientations with flood 
hazard mitigation features in development projects under their review.  This chapter 
presented regression results that test the statistical significance of hypothesized relationships 
between variables in the conceptual model.  Overall, the data used for this study provide 
support for many but not all of the hypothesized relationships in the model.  Figure 5.1 
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summarizes the results of the tests of hypotheses conducted in this chapter.  Thick arrows 
indicate a positive association between variables; thin arrows indicate a negative association; 
dashed arrows indicate mixed associations. 
Flood Hazard Mitigation  
•  Land use locations
•  Structural protection
•  Environmentally sensitive 
area protection
Project 
Characteristics
•  Acres
•  Units
•  Location
•  Age
•  Exposure
Community 
Characteristics
•  Flood history
•  Population
•  Population growth
•  Wealth
Planner 
Characteristics
•  Commitment
•  Role orientations
•  Commitment*Role orientations
•  Capacity
•  Negotiation style
Site Plan Review Process
•  Public participation
•  Development management 
 
 
Figure 5.1 Revised Model of Factors that are Associated with Flood Hazard Mitigation Features 
 
Several important themes emerge from the analyses presented in this chapter.  First, 
as shown in Figure 5.1, variables from each dimension in the model (i.e. land use planner, 
site plan review process, community characteristics, and project characteristics) have a 
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significant association with flood hazard mitigation features.  This finding helps justify the 
inclusion of each of these dimensions in the model, and corroborates the findings of previous 
researchers with respect to their importance for predicting natural hazard mitigation. 
The second and most important theme is that planner characteristics relating to plan 
implementation are associated with flood hazard mitigation features, including the location of 
land uses relative to the floodplain and the protection of environmentally sensitive areas.  
These findings support (though do not prove) this study’s central thesis that planners can 
exercise discretion to promote particular causes during the process of plan implementation, 
and that the manner in which they do so helps determine the outcome of their efforts.   
Whereas it is generally accepted in the plan implementation and natural hazard 
mitigation literatures that planners’ commitments can influence plan implementation (see 
Chapter 2), the findings in this study reveal limited associations between planners’ 
commitment to natural hazard mitigation and flood hazard mitigation features in particular 
development projects.  Planners’ commitment to protecting public safety has no association 
with flood hazard mitigation, while planners’ commitment to environmental preservation is 
only associated with the location of infrastructure relative to the floodplain.  However, the 
findings do give rise to the possibility that planners’ orientations may be an important factor 
in plan implementation.  Significant associations are observed between three of the role 
orientations under study and flood hazard mitigation features, which may suggest that 
planners’ behaviors have implications for plan implementation.  Certain behaviors (e.g. 
fostering public participation) are positively associated with flood hazard mitigation, while 
other behaviors (e.g. providing objective advice to decision-makers and/or openly promoting 
personal commitments) are negatively associated.  Advising decision-makers is also 
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negatively associated with public participation, which raises the possibility that the Advisor 
role orientation has an indirect effect on the location of infrastructure relative to the 
floodplain.  Table 5.4 shows the Direct, and Indirect, and Total Effects for the Advisor role 
orientation and the Infrastructure variable.  The direct effect is negative, the indirect effect is 
positive, and the total effect is negative.  Together, these findings lend some degree of 
credence to the notion that the manner in which planners’ exercise their discretion has 
implications for planning outcomes beyond the nature and strength of planners’ 
commitments to particular substantive causes.    
The third theme that emerges from the regression results centers on the influence of 
the site plan review process on flood hazard mitigation.  First, public participation appears to 
have mixed associations with flood hazard mitigation features.  The involvement of 
environmental groups in site plan review is positively associated with locating infrastructure 
outside the floodplain and with preserving environmentally sensitive areas, while citizens 
raising issues with respect to natural hazards is negatively associated.  Whereas the 
involvement of environmental groups can reasonably be expected to increase the odds of 
keeping floodplain areas free from infrastructure intrusion, the latter finding regarding 
citizens raising hazard-related issues is less reasonable.  In reality, this finding is likely 
misleading in that citizens may have very well raised hazard-related issues because projects 
proposed to locate development (including infrastructure) inside the floodplain, rather than 
projects locating infrastructure inside the floodplain because citizens raised issues relating to 
natural hazards.  The second aspect of the site plan review process, i.e. the strength of 
development management programs, is associated with locating residential land uses 
completely outside the floodplain, but is not associated with the other flood hazard mitigation 
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features.  It may be that communities are primarily concerned with protecting residential land 
uses from flooding, since the location of residential land uses relative to the floodplain is 
most directly related to the safety of human lives.  To the extent that this is true, it is 
reasonable to conclude that development management programs may be more strongly 
associated with locating residential land uses outside the floodplain than with locating 
commercial and/or infrastructure outside the floodplain or protecting environmentally 
sensitive areas.  
The final theme has to do with the associations between contextual variables and 
flood hazard mitigation.  Findings for community flood history suggest that project design 
may depend in part upon characteristics of the community in which the project is located, 
while findings for project size, location, and floodplain exposure reveal the potential 
importance of site characteristics.  Projects located in communities that had experienced 
recent flood disasters are found to be more likely to locate infrastructure outside the 
floodplain, perhaps because participants in site plan review place a relatively high priority on 
hazard mitigation during such times.  Table 5.4 shows that the direct effect of community 
flood history on the Infrastructure variable is positive, that the indirect effect is negative, and 
that the total effect is positive.  Projects located on large parcels of land presumably have 
greater flexibility to avoid the floodplain, as projects with greater acreage are found more 
likely to locate residential land uses outside the floodplain.  Acreage is also shown in Table 
5.4 to have a positive indirect effect on locating infrastructure outside the floodplain.  
Projects with large numbers of dwelling units have a harder time accommodating those units 
without encroaching upon the floodplain and other environmentally sensitive areas.  Along 
these same lines, projects with large floodplain portions find floodplain avoidance more 
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difficult.  Lastly, when projects locate in greenfield locations, they are more likely than 
infill/redevelopment projects to install new infrastructure (and thus more likely to locate 
infrastructure in the floodplain), and more likely to have environmentally sensitive areas in 
need of protection.  
There are a few additional findings that warrant discussion.  First, there are some 
variables that would appear to have indirect effects on flood hazard mitigation (based on the 
findings in Tables 5.2 and 5.3) but are found to have very small indirect effects that are 
essentially negligible.  The first of these variables is median home value, which was found to 
be associated with the involvement of environmental groups and citizens raising hazard-
related issues.  However, the indirect effects of home value on the location of infrastructure 
relative to the floodplain mediated by the two public participation variables are shown in 
Table 5.4 to have odds-ratios very close to 1.00, suggesting that the effects are very small.  
The same is true for acreage, which was found in Table 5.3 to be associated with the 
involvement of environmental groups, but is shown in Table 5.5 to have an indirect effect on 
the use of environmentally sensitive area protection techniques with an odds-ratio very close 
to 1.00.   
The second set of additional findings that warrants discussion relates to the 
development management program.  As noted above in relation to Table 5.3, the regression 
model used to predict development management did not converge, and thus it is not possible 
to analyze direct and indirect predictors of development management.  Given that 
development management is found in Table 5.2 to be positively associated with locating 
residential land uses outside the floodplain, variables that help predict development 
management might be indirectly associated with the location of residential land uses as well.  
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Variables that were expected to predict development management include community flood 
history, population, population growth, and median home values.  Question marks in Table 
5.4 for these variables in the Residential model reflect the inability in this study to examine 
the potential indirect effects of these variables on the location of residential land uses, 
mediated by their direct effect on development management.
  
 
 
CHAPTER 6 
 
6. CONCLUSIONS AND RECOMMENDATIONS FOR 
FUTURE RESEARCH 
 
 
 
 
Land use planning can be thought of as a competition in which multiple actors (e.g. 
developers, neighborhood groups, etc.) seek to influence land use plans and decisions in a 
way that furthers their own goals and interests (Berke et al., 2006a, p. 3).  While land use 
planners are heavily involved in the competition, they are not expected to promote their own 
interests but rather those of the public (ibid).  To help further the so-called public interest, 
planners are typically designated the primary responsibility for implementing comprehensive 
plan policies through land use regulations, seeking to ensure that particular land use decisions 
(e.g. the design of development projects) are consistent with the goals of the plan.   
There are compelling reasons to believe that the process of implementing a 
comprehensive plan may not result in the achievement of the plan’s goals, foremost of which 
is that implementers may not implement plans as they were intended to be implemented.  
Plans and regulations frequently require implementers to exercise discretion in determining 
whether and how particular regulations apply (Dalton, 1986; Forester, 1987; Peters & Pierre, 
2003), such that implementers may deviate (in a positive or negative direction) from the 
legislative intent behind the regulations.  Such deviation can result from implementers’ own 
commitments, which help determine the degree to which they will faithfully implement 
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policies and regulations.  When implementers’ are committed to particular goals and the 
regulations intended to further them, they are more likely to implement the regulations than 
when they are not committed to the goals (Edwards, 1980; Heimer, 2008).  Thus, 
implementers’ own commitments theoretically serve as a critical intermediary factor between 
plans and the implementation of plans “on the ground”.     
Previous research on planning agency commitment to natural hazard mitigation has 
found that, while commitment influences the content of plans and policies aimed at reducing 
hazard-related losses, it does not appear to influence the implementation of those plans and 
policies (Petak & Atkisson, 1982; Berke & French, 1994; Burby & Dalton, 1994; Dalton & 
Burby, 1994; Burby & May et al., 1997).  This is surprising, given the theoretical importance 
of planners’ commitments for implementation.  Compared to planners who are not 
committed to natural hazard mitigation, planners who are committed should theoretically be 
more likely to implement hazard mitigation policies as written, and possibly even to go 
beyond the policies by encouraging project designers to put forth a greater level of mitigation 
effort than is legally required.   
This study seeks to expand upon previous research by using a different unit of 
analysis to examine the relationship between commitment and implementation.  Rather than 
focusing on commitment to natural hazard mitigation of planning agencies, as previous 
studies have done, this study focuses on the commitment of individual planners.  It can be 
argued that the commitments of individual planners should be more strongly associated with 
implementation than the commitments of planning agencies, because the commitments of 
individual planners are not necessarily congruent with those of their agencies and because 
individual planners are “street level bureaucrats” (Lipsky, 1980) in the sense that they largely 
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represent the local government to the public by providing planning services directly and in 
person to members of the public.  As a result, individual planners may have more influence 
on individual development projects than their agencies do, and thus measuring the 
commitment of individual planners may allow for more accurate exploration of the 
association between those commitments and implementation.    
This study also expands upon previous research by introducing the concept of 
planners’ role orientations to the context of natural hazard mitigation and plan 
implementation.  Mazmanian & Sabatier (1983, p. 35) suggest that the influence of 
implementers’ commitments on implementation varies with the strategies used by those 
implementers to further their commitments.  Implementers must possess both “political” and 
“managerial” skills, and must utilize those skills strategically in directing available resources 
toward their desired ends (ibid).  This suggests that these skills and strategies may moderate 
the relationship between commitment and implementation, meaning that the influence of 
commitment on implementation may vary based upon the skills and strategies used by 
implementers.  Role orientations are used in this study in part to account for this potential 
moderating effect.  Since role orientations are useful for measuring planners’ behaviors in 
site plan review, they can serve as useful measures of the strategies that planners employ.  
This study examines role orientations both as a moderating factor on the relationship between 
commitment and outcomes and as a direct predictor of those outcomes. 
The conceptual model developed in Chapter 3 forms the basis for understanding how 
planners’ commitments and role orientations are associated with flood hazard mitigation 
features in development projects and for addressing the research questions posed in Chapter 
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1.  The next four sections of this chapter revisit the four research questions and evaluate the 
manner in which they are answered by the data collected for this study.   
6.1 The Association Between Planners’ Commitment and Flood 
Hazard Mitigation 
 
The first research question asks whether planners’ commitment to natural hazard 
mitigation is associated with flood hazard mitigation features in development projects under 
their review.  The survey scale created to measure planners’ commitment to hazard 
mitigation is found to contain two dimensions: one that relates to protecting public safety 
through natural hazard mitigation, and one that relates to environmental preservation.  
Regression results show that planners’ commitment to natural hazard mitigation is not 
correlated with flood hazard mitigation features, though this does not necessarily mean that 
planners’ commitment to hazard mitigation does not matter.  While they are not statistically 
significant, the regression coefficients representing the relationship between planners’ 
commitment to hazard mitigation and the location of residential and commercial land uses 
relative to the floodplain are each quite large in magnitude.  Given that the regression models 
have small sample sizes, it is possible that a larger sample size with greater statistical power 
would result in these relationships being identified as statistically significant.  It is also 
possible that commitment to hazard mitigation may have influenced development 
management programs, given the significant bivariate correlation observed for these two 
variables.  However, these possibilities cannot be further evaluated in this study. 
Unlike commitment to hazard mitigation, planners’ commitment to environmental 
preservation is found to be correlated with the location of infrastructure relative to floodplain 
portions of project sites, though not with the other flood hazard mitigation variables.  This 
finding builds upon previous research on the influence that planning agency commitment to 
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natural hazard mitigation has on the degree to which mitigation is prioritized in local plans, 
ordinances, and development projects.  The commitment of planners to natural hazard 
mitigation has been found to have a positive influence on hazard mitigation plan quality 
(Berke & French, 1994), on the likelihood of adopting plan recommendations that call for 
limitations on development in hazardous areas (Burby & Dalton, 1994, p. 232), and on 
development management programs that regulate development activities in floodplains 
(Dalton & Burby, 1994; Burby & May et al., 1997, pp. 129-130).  More recently, Burby 
(2003) found that, while planning staff commitment to hazard mitigation had a significant 
influence on the strength of proposals in comprehensive plans to address natural hazards, 
commitment had no direct influence on the implementation of those proposals.   
While the findings in this study do not prove that planners’ commitments affect flood 
hazard mitigation features, they do suggest the possibility that the commitments of individual 
planners may have an influence on plan implementation.  It is possible that the planners 
under study with a strong commitment to environmental preservation successfully pursued 
that commitment by working with developers to direct infrastructure away from floodplain 
portions of the project site, in an effort to preserve the natural features of the floodplain.  
There are, however, other potential explanations for the observed association between 
planners’ commitment to environmental preservation and the location of infrastructure that 
cannot be ruled out.  Issues remaining to be addressed by future research are discussed in 
Section 6.6. 
6.2 The Association Between Planners’ Role Orientations and 
Flood Hazard Mitigation 
 
The second research question asks whether planners’ role orientations are associated 
with flood hazard mitigation features in development projects under their review.  Three of 
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the four role orientations under study are found to be associated with some aspect of flood 
hazard mitigation, with the Mobilizer role orientation being positively associated with flood 
hazard mitigation features and the Participant and Advisor role orientations being negatively 
associated.  The Technician role orientation is found to have no association with flood hazard 
mitigation features. 
The findings for the Mobilizer role orientation are consistent with the 
recommendations of Burby (2003) that planners be politically savvy in their work by 
bringing public stakeholders to the table to ensure that their interests are represented in the 
planning process.  The process of mobilizing citizens can potentially increase planners’ 
influence on hazard mitigation without subjecting planners to potential political sanction 
from elected officials who might prefer that planners’ power and influence be limited.     
The findings for the Participant role orientation possibly show the harm that planners 
can do when they are overtly political in their behavior.  Planners who openly promote their 
own values might actually be counterproductive, in that this behavior might be seen by 
decision-makers as overstepping their bounds and as a threat to elected officials’ own power.  
Whereas elected officials are not beholden to planners and can ignore them if they choose 
(Raymond, 1978, p. 4), elected officials jeopardize their own careers when they ignore 
citizens to whom they are (theoretically) accountable.  Thus, citizens who openly advocate 
for hazard mitigation may have more influence over elected officials than do planners who 
do so, and planners might be more effective in promoting natural hazard mitigation if they 
encourage citizens to advocate for mitigation, rather than openly advocate for mitigation on 
their own. 
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Findings for the Technician role orientation are consistent with claims in the literature 
that traditional “technical” roles serve to limit planner’s influence (Ranney, 1969; 
Benveniste, 1972; Alexander, 1979; Catanese, 1984; Baum, 1988; Forester, 1989; Baum, 
1990; Crawley, 1991; Catanese, 1996).  The Technician role orientation has no association 
with flood hazard mitigation features, which perhaps suggests that planners who focus on 
producing and disseminating “technical” planning information have little influence on project 
outcomes, at least with respect to the outcomes measured in this study.  It is also worth 
noting that, while the associations between the Technician role orientation and the location of 
commercial and infrastructure land uses are not statistically significant, they are relatively 
large in magnitude, in the negative direction.  If this study had greater statistical power to 
detect significant associations between variables under study, it may be the case that the 
Technician role orientation would be found to be associated with flood hazard mitigation 
features, and for that association to be negative.  Either way, the findings give the impression 
that the Technician role orientation does not have a positive influence on the use of flood 
hazard mitigation features. 
Lastly, findings for the Advisor role orientation bolster the impression that emerges 
regarding technical role orientations and their association with planning outcomes.  The 
strength of planners’ beliefs that their effectiveness lies in providing objective advice to 
decision-makers has as strong negative association with locating infrastructure outside the 
floodplain, which perhaps reflects the weaknesses associated with providing advice.  Since 
hazard mitigation is typically a low priority for elected officials (Berke, 1998, p. 79), it 
stands to reason that officials are unlikely to ask planners for advice on hazard issues.  If 
planners offer unsolicited advice on natural hazards, such advice may fall on deaf ears.   
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6.3 The Association Between Planners’ Role Orientations and 
Public Participation 
 
The third research question asks whether planners’ role orientations are associated 
with public participation in the site plan review process.  Overall, planners’ role orientations 
are found to have less association with public participation than was expected.  The Advisor 
role orientation is the only one of the four to have a significant association with either of the 
public participation variables, with the odds of citizens raising natural hazard issues 
decreasing with the strength of planners’ Advisor role orientations.  It is possible that 
planners who concentrate on providing advice to decision-makers believe that additional 
input from citizens is unnecessary, and thus that additional public participation need not be 
encouraged.   
It is worth noting that the public participation variables used in this study do not 
explicitly measure public participation that involved meetings between developers and 
citizen groups.  This may be an important omission, based on insights provided by planners 
during the personal interviews.  Planners from Florida and Delaware each indicated that they 
typically make an effort to facilitate interaction between developers and the public, which 
often results in “win-win” solutions for both parties.  Citizens are able to relay their concerns 
directly to developers, who in turn are able to overcome opposition to their projects by 
addressing citizen concerns.  In the words of the planner from Delaware, public participation 
in site plan review should be a “constructive conversation between the public and the 
developer.” To facilitate such discussions, planners told developers that they should initiate 
public meetings to allow for citizens to express their concerns about the projects.  Thus, 
interview data suggest that planners may have had a positive influence on some aspects of 
public participation that are not accounted for in the regression models.  
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Regression results do suggest, however, that citizens may choose to participate in the 
planning process for reasons beyond the efforts of planners.  In particular, citizens appear to 
participate when they view the threat of natural hazards as both real and significant.  When 
citizens live in a community that has suffered a recent flood disaster sufficient in scope and 
impact to render the community eligible for federal disaster aid, the threat of natural hazards 
is fresh in their memories.  As a result, they may be more likely to participate in the planning 
process in order to direct attention to natural hazard mitigation issues, presumably so that 
natural hazards will be addressed.  Citizens may also be more likely to participate when they 
feel like they have a lot to lose (financially) in a flooding event, as participation levels are 
higher in communities with high-valued homes than with lower-valued homes.  Lastly, the 
size of the project may also inspire additional participation, with larger projects (in terms of 
acres) raising concerns about associated impacts on neighboring properties. 
6.4 The Moderating Influence of Planners’ Role Orientations on 
the Association Between Planners’ Commitments and Flood 
Hazard Mitigation 
 
The fourth research question asks whether the association between planners’ 
commitment to natural hazard mitigation and flood hazard mitigation features varies with 
planners’ role orientations.  Among other things, planners’ role orientations help determine 
planners’ beliefs regarding whether or not it is appropriate for planners to pursue their own 
values in their work, and if so, what means are appropriate for doing so.  As a result, it was 
hypothesized in this study that the association between planners’ commitment and flood 
hazard mitigation would depend upon their role orientations.   
In general, the data used for this study do not lend themselves to testing this 
hypothesis.  The statistical power is very limited, which can mean that there is not enough 
  196
power to detect significant interaction effects and/or that certain response cell sizes are so 
small that outcomes are completely determined by one of more variables in the model.     
6.5 Recommendations for Future Research 
 
On a broad level, policy implementation literature tells us that implementers may 
have both the freedom and inclination to implement plans and policies according to their own 
personal commitments, and that their success in doing so might depend in part upon the 
strategies and behaviors they pursue during the process.  Within the narrower context of 
implementation in land use planning, two bodies of planning literature make significant 
contributions to the broader policy implementation framework.  First, research in natural 
hazard mitigation planning shows that commitment to hazard mitigation is influential in 
shaping local governments’ efforts to address natural hazards, such that planning agencies 
that are strongly committed to hazard mitigation can have a positive influence on the strength 
of hazard mitigation plans and policies.  Second, research in planning theory shows that 
planners have different attitudes and beliefs regarding the strategies and behaviors that are 
appropriate and effective for planners to use, such that some planners are more willing and 
able to promote their own personal commitments than others, and use different strategies in 
doing so. 
Yet what has been missing up until now is an effort to evaluate all of these claims in a 
single setting.  In particular, it appears that no study has attempted to simultaneously measure 
the implications of individual planners’ commitments and behaviors for implementation, 
using quantitative methods that control for potential confounding factors.  Natural hazard 
mitigation research has used quantitative methods to examine the influence of planning 
agency commitment on hazard mitigation plans, but has not examined the implications of 
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planners’ behaviors or focused on individual planners.  Planning theory research has used 
qualitative methods to observe the behaviors of individual planners during plan 
implementation and has drawn tentative conclusions regarding the implications of planners’ 
behaviors and role orientations, but has not attempted to evaluate the implications of 
planners’ behaviors for implementation in a multivariate regression setting where the 
magnitude, direction, and statistical significance of relationships among relevant variables 
can be estimated and the effects of other factors can be controlled for. 
The present study can be viewed as the first step in addressing this gap in our 
understanding of the exercise of discretion by land use planners in the site plan review 
process and the associated implications.  Using flood hazard mitigation features in 
development projects as a measure of plan implementation, this study provides preliminary 
evidence as to the importance of individual planners’ commitments and role orientations for 
plan implementation.  However, more research is needed before valid conclusions can be 
made regarding the influence the planners have on plan implementation.   
This section identifies a number of ways in which future research can help address 
remaining questions regarding planners’ exercise of discretion in plan implementation.  It is 
useful to organize future research efforts into four sections that correspond to the four types 
of validity that are discussed in Chapter 4, namely statistical conclusion, construct, internal, 
and external validity.  What follows are suggestions for how future research can expand upon 
this study’s findings in such a way that valid causal inferences can be made regarding 
associations between planner characteristics and plan implementation outcomes, with an 
emphasis on flood hazard mitigation outcomes. 
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6.5.1 Improving Statistical Conclusion Validity 
 
There are two primary means by which future research may be able to improve upon 
statistical conclusion validity involving relationships among variables under study.  First, 
future research can possibly utilize a larger sample in order to increase statistical power and 
reduce the likelihood of making Type II errors.  The sample used in this study is small in 
size, which reduces the ability of the regression models to identify statistically significant 
relationships between variables.  As a result, relationships that are found to be non-
significant may actually be significant in the population, an issue that could be addressed in a 
larger sample.  A larger sample size is particularly important for testing interaction effects 
involving planners’ commitments and role orientations and for including additional control 
variables in the regression models.  That being said, increasing the sample size presents a 
challenge, at least within the context of flood hazard mitigation in New Urbanist 
developments.  Developing a sample for this study required significant effort, and resulted in 
the identification of only 114 New Urbanist projects located inside the floodplain that were 
sufficiently constructed to enable an accurate determination to be made regarding project 
design features.   
In addition to utilizing a larger sample, future studies could also control for variables 
that are not included in this study but that might help explain variation in plan 
implementation outcomes.  Potentially important omitted variables are described in Chapter 
3.  Assuming the sample size is increased, adding these variables to the regression models 
could not only reduce the overall model error, but also increase our confidence in the validity 
of regression coefficients for variables that are used in this study. 
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6.5.2 Improving Construct Validity 
 
Future research can improve upon construct validity by expanding the measures for 
flood hazard mitigation and probing the nature of planning characteristics to further our 
understanding of these important variables.  The flood hazard mitigation measures used in 
this study have limitations that are discussed in Chapter 4.  Regarding the measures of land 
uses outside or inside the floodplain, this study focuses only upon whether land uses are 
located completely outside or at least partially inside the floodplain.  This measure is best 
viewed as a starting point rather than as a place to end.  Assuming a “sufficiently large” 
sample can be collected, the next step should involve exploring in more detail those projects 
with land uses located at least partially inside the floodplain to determine both the nature and 
scale of floodplain development they exhibit.  This analysis should be used to determine 
whether structures are being built inside the floodplain, and if so, how many and what type.  
Once these data have been gathered, they can be used to create new dependent variables for 
use in regression models that can evaluate the association between planner characteristics and 
the nature and scale of development inside the floodplain.  
With respect to the variable used in this study to measure the protection of 
environmentally sensitive areas, future research can possibly improve upon this measure by 
distinguishing between the failure to use an environmentally sensitive area protection 
technique (1) when it could have been used and (2) when it could not have been used.  The 
measure used in this study does not make such a distinction, which may have weakened the 
associations between planner characteristics and the protection of environmentally sensitive 
areas in the projects under study. 
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Future research can contribute to our understanding of planners’ commitments and 
role orientations by seeking to discover whether they are relatively consistent over time or 
change from project to project, and where they come from.  It could be argued that planners 
who exhibit a strong commitment to natural hazard mitigation in one project will carry that 
commitment with them to the next project.  It could be counter argued that planners’ 
priorities might change based upon particular features of a project, its location, the current 
economic and political climate, etc.  If so, it might be the case that a given issue (e.g. hazard 
mitigation) might warrant more attention from a given planner in one project than in another.  
In addition to issues of stability, future research should determine the source of planners’ 
commitments.  Do they reflect personal beliefs and attitudes, or do they simply reflect the 
priorities of planning agencies, elected officials, the local community, etc.?  
The same types of questions need to be addressed regarding planners’ role 
orientations.  While planners’ beliefs regarding appropriate behaviors may be somewhat 
stable (at least in the “short run”), it is not unreasonable to think that they might adjust their 
behaviors and strategies based on the context of a particular situation.  Even if this were true, 
however, it should be kept in mind that some behaviors might require skills that some 
planners do not possess, such that some planners may be limited in their behaviors by their 
own abilities.  As a result, the degree to which they can adapt their behaviors to contextual 
features may be limited as well.  Either way, future research should look into and seek to 
resolve these issues.   
The degree to which commitments and role orientations are personal, idiosyncratic 
characteristics of individual planners is of particular importance for determining the 
influence of individual planners on plan implementation.  If individual planners simply adopt 
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the commitments and standard behaviors of their planning agency and/or local government, 
then perhaps individual planners do not matter very much and the appropriate unit of analysis 
for this type of research is the planning agency after all.  If, on the other hand, commitments 
and role orientations are personal and vary across planners within an agency, then it would 
seem that individual planners do matter and that they are the appropriate focus of this 
research. 
Along these same lines, future research can make an important contribution by 
seeking to account for the degree of autonomy and freedom that planners have to exercise 
discretion, act upon their commitments, and engage in desired behaviors.  If two planners 
have equal commitments and share the same beliefs regarding appropriate behaviors but one 
of the planners has a large degree of freedom to exercise discretion and the other planner 
does not, it stands to reason that the influence of commitments and role orientations on 
implementation outcomes will be stronger for the first planner than for the second.  Future 
research can thus improve upon the validity of inferences regarding planners’ commitments 
and role orientations by accounting for differences between planners with respect to 
autonomy in the workplace. 
6.5.3 Improving Internal Validity 
 
This study examines associations between planner characteristics and flood hazard 
mitigation features, without seeking to claim that planner characteristics caused flood hazard 
mitigation features to be what they were.  Future research can be particularly useful for 
expanding upon the present study in a way that enables for such causal claims to be made, 
and done so in a manner that establishes confidence in their validity. 
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This study utilized a cross-sectional, retrospective research design that provides a 
useful starting point in seeking to understand the implications of planners’ commitments and 
role orientations for plan implementation, as reflected in flood hazard mitigation features in 
particular development projects.  Now that significant associations between the planner 
characteristics and flood hazard mitigation features have been identified, future research 
should utilize a design that enables an accurate temporal ordering of variables to be 
established and the direct observation of planners’ behaviors during the site plan review 
process.  Future studies should seek to observe planners and site plans from the time the 
developer first communicates with the local government regarding the project to the time the 
project is approved.   
This design would accomplish a number of objectives beyond those accomplished in 
the present study.  First, it would help verify the ordering of variables presented in the 
conceptual model in Chapter 3.  Second, it would enable the observation of how and how 
much a project design changes from preliminary to final design.  If project designs do not 
change at all, then it cannot reasonably be argued that planners influence project design 
(unless they somehow helped shape the initial design itself).  If, on the other hand, project 
designs change substantially, then there is a possibility that some degree of that change was 
the result of planners’ efforts.  The degree of change in project design that is attributable to 
planners can also be observed, in that researchers can monitor planners’ behaviors and 
activities during site plan review and can identify those that actually influence project design.  
Future studies can also identify the stage(s) in site plan review when planners have the most 
influence, whether (for example) during pre-development conferences with developers at the 
beginning of the project, after site plan submittal when planners respond to developers with a 
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list of items that need to be addressed, or at the public hearing stage when planners 
communicate concerns and comments to planning commissions regarding project design 
features that may or may not be consistent with applicable regulations and community goals.  
Lastly, this type of approach would enable the collection of first-hand data that may not 
suffer from some of the limitations exhibited by the data used in this study.  Many of the 
variables used in this study were measured through the use of surveys that required planners 
to recall details from projects they reviewed in years’ past.  As a result, there may be 
measurement error resulting from planners’ inability to recall those details with complete 
accuracy and objectivity.  If researchers were to observe the site plan review process in 
person, they could presumably gather data with more accuracy than can be gathered via 
surveys that require the recall of detailed information from the past. 
There is, however, one potentially major drawback associated with this kind of 
approach.  The process of observing planners and site plans from start to finish would 
presumably require a significant outlay of time and effort, such that it might not be feasible 
to observe a large enough number of planners and projects to allow for a large enough 
sample size to conduct worthwhile quantitative analysis that could be generalized to a 
broader population.  For example, while this study’s sample of 68 development projects is 
relatively small for regression analysis, it might be relatively large within the context of 
observing planners and site plans from the beginning of a project until the end, especially 
since projects can take multiple years to be approved.  To some extent then, there may be an 
inevitable tradeoff here between sample size and highly-detailed data, and it may prove 
infeasible to address all of this study’s shortcomings by observing planners in action. 
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6.5.4 Improving External Validity 
 
This study is conducted within the confines of a very particular setting, namely flood 
hazard mitigation in New Urbanist development projects.  Future research would be useful 
for determining whether this study’s findings are applicable within other settings as well, or 
whether they are only applicable to the sample of New Urbanist projects used in this study.  
Future studies should replicate this study with a sample of conventional development projects 
to see whether the findings change or stay the same.  It might also be useful to replicate this 
study with a different sample of New Urbanist projects, particularly one that reflects the 
characteristics of communities from the sampling frame used in this study that did not 
participate in the study.  This would enable a determination to be made regarding whether 
this study’s findings can be generalized to other New Urbanist projects in different 
communities or only to New Urbanist projects in communities that are similar to those under 
study.  
Future research should also explore planners’ commitments and role orientations 
within the context of other aspects of land use planning beyond natural hazard mitigation.  If 
it is true that planners can exercise discretion in such a way as to influence natural hazard 
mitigation features in development projects, it stands to reason that they might be able to 
influence other aspects of project design as well.  At the very least, this is an issue worthy of 
further exploration. 
6.5.5 Refining the Conceptual Model 
 
The conceptual model presented in Chapter 3 presents one potential framework for 
understanding the causal nature of variables under study.  However, the findings presented in 
this study give rise to the possibility that the model can be refined and respecified so as to 
  205
more accurately reflect the network of relationships among variables under study.  Beyond 
improving the validity of inferences regarding variables and hypothesized relationships under 
study, future research can be utilized to explore additional relationships between and among 
variables that are not examined in this study but whose potential existence is suggested by 
this study’s findings.  The bivariate regression analyses presented in Chapter 5 point to some 
potential relationships that are worth examining in future studies.  Significant bivariate 
relationships involving commitments, role orientations, development management, planning 
staff capacity, enforcement style, and public participation all point to potentially interesting 
nuances with respect to the network of variables in the conceptual model, the explication of 
which is a potentially valuable pursuit for future studies.   
Lastly, future research should focus on potential interactions involving the four 
planner characteristics examined in this study, as well as a measure of planners’ autonomy in 
the work place.  This study hypothesized that the association between commitments and 
outcomes would depend on role orientations, but was unable to test this hypothesized 
interaction due to sample size constraints.  Future research should examine this interaction, 
as well other interactions involving commitment and planning staff capacity, role orientations 
and capacity, commitment and autonomy, and role orientations and autonomy.  Given a 
sufficiently large sample size, it would even be useful to examine three and four-way 
interactions involving these variables, as each of these variables can reasonably be expected 
to moderate the influence of commitments on implementation. 
6.6 Conclusions 
 
The findings in this study give rise to the possibility that planners’ commitments and 
role orientations can either help or hinder the achievement of community goals relating to 
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natural hazard mitigation during the process of plan implementation.  When controlling for 
development management regulations relating to flood hazard mitigation (as well as a 
number of other factors), planners’ commitments and role orientations are found to be 
significantly associated with flood hazard mitigation features in development projects 
reviewed by those planners.  Importantly, different commitments and different role 
orientations are associated with flood hazard mitigation features in different ways, both in 
terms of the magnitude and direction of associations.  In other words, some characteristics of 
planners might help hazard mitigation efforts, and some characteristics might hinder hazard 
mitigation efforts.   
This study discovers important associations among planner characteristics, the site 
plan review process, and flood hazard mitigation features that have not been identified by 
previous research.  First, the commitment of individual planners to environmental 
preservation is found to be associated with keeping floodplain portions of development sites 
free from the intrusion of streets, water/sewer lines, and public facilities.  While not 
statistically significant, associations involving planners’ commitments and the location of 
residential and commercial land uses are nevertheless large in magnitude.  Second, planners’ 
role orientations are associated with land uses locations and environmental preservation, 
perhaps suggesting that planners’ behaviors during implementation might matter.  Projects 
reviewed by planners with strong Mobilizer role orientations (who believe it’s appropriate for 
planners to strategically mobilize citizens) avoid the floodplain more often than projects 
reviewed by planners with weak Mobilizer orientations.  Projects reviewed by planners with 
strong Advisor role orientations (who believe their effectiveness stems from providing 
objective advice to decision-makers) reflect the opposite pattern, in that they avoid the 
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floodplain less often than projects reviewed by planners with weak Advisor orientations.  The 
Advisor role orientation is also found to be negatively associated with the odds of citizens 
raising issues with respect to natural hazards during site plan review.   
Overall, there is evidence to suggest that a relationship might exist between planners’ 
commitments and role orientations during site plan review, and plan implementation 
outcomes as reflected in the design of development projects reviewed by those planners.  Yet 
the evidence is merely suggestive at this point, and cannot be considered conclusive.  The 
methodologies and findings in this study raise a number of additional questions that must be 
addressed before valid conclusions can be drawn regarding the influence that planners’ 
exercise of discretion has on implementation and the degree to which that influence varies 
with planners’ behaviors. 
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APPENDIX A: SURVEY 
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  209
 
DEVELOPMENT PROJECT NAME 
 
Please write the name of the development project that is identified in the cover letter that was 
included with this questionnaire. 
 
Development project name: ____________________________________________________ 
 
 
INSTRUCTIONS 
 
Please note that we want for you to respond to the questions as you would have responded to 
them at the time that you reviewed this development project, not how you would respond to them 
now.  For example, if we were to ask you your level of agreement with a statement, we would like for 
you to indicate your level of agreement with the statement at the time you reviewed this development 
project, not at the time you complete this survey.  
 
Please feel free to consult with other staff members in your local government if necessary in 
order to complete the questionnaire. However, please be sure to complete questions 5 and 7 
yourself.  
 
QUESTIONS ABOUT YOUR COMMUNITY 
First, we ask some questions about your community. 
 
 
1. Please indicate whether (1) any private or public buildings or other facilities in your 
jurisdiction incurred more than incidental damage from flood(s), and (2) whether your 
jurisdiction was declared eligible for federal disaster aid as a result of flooding, during the time 
periods listed below. 
 
 1. DAMAGE FROM FLOOD(S) 2. ELIGIBLE FOR DISASTER AID 
 Yes No Yes No 
During the years 
1995 to 1999 ? ? ? ? 
During the years 
2000 to 2005 ? ? ? ? 
 
 
2. On average, how many staff members in your planning agency (including nonprofessional 
staff) typically worked on the project permit review process at the time you reviewed this 
development project? (Please indicate the number of staff members in the space provided) 
 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
Staff members ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 
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3. Please indicate which (if any) of the following practices had been officially adopted in your 
jurisdiction at the time you reviewed this development project.  
 
Practice Adopted Not Adopted
Prohibition of all development in floodways ? ? 
Prohibition of residential development in floodplains ? ? 
Mandatory floodproofing of nonresidential structures in floodplains ? ? 
Require additional freeboard beyond elevation required by National 
Flood Insurance Program ? ? 
Require compensatory flood storage for floodwaters displaced by 
development ? ? 
Require on-site stormwater retention ? ? 
Allow Planned Unit Developments (PUDs) ? ? 
Allow Cluster Development, Density Transfers, and/or Density Bonuses ? ? 
Performance Zoning ? ? 
Transferable Development Rights ? ? 
Merit-Based Point system to determine the size of bond the developer 
must put up for the project  ? ? 
Low-density zoning in floodplain areas ? ? 
Prohibition on extending water and sewer to serve development in 
floodplain areas ? ? 
Land acquisition program to acquire floodplain areas ? ? 
Development rights acquisition program ? ? 
Land bank program for floodplain areas ? ? 
Accept dedication of conservation easements ? ? 
Require river, stream, floodway, wetland, and/or floodplain buffers ? ? 
Require greenways ? ? 
Require Environmental Impact Statements ? ? 
Require setbacks ? ? 
Reduced taxation on undeveloped land to maintain open space ? ? 
Adoption of Traditional Neighborhood Development (TND) ordinance ? ? 
Use of overlay districts for floodplain areas ? ? 
Government policy not to locate public facilities in floodplain areas ? ? 
Require dedication and/or preservation of open space ? ? 
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4. Please indicate the overall level of support of (1) elected officials, and (2) planning staff, in 
your jurisdiction, for the various concerns listed below, at the time you reviewed this development 
project. 
 
 
  VERY 
LOW  
support 
LOW  
support 
MODERATE  
support 
HIGH  
support 
VERY 
HIGH  
support 
Elected officials ? ? ? ? ? Economic growth 
and development  Planning staff ? ? ? ? ? 
Elected officials ? ? ? ? ? Planning/land 
use regulation Planning staff ? ? ? ? ? 
Elected officials ? ? ? ? ? Flood hazard 
mitigation Planning staff ? ? ? ? ? 
Elected officials ? ? ? ? ? Preserving water 
quality Planning staff ? ? ? ? ? 
Elected officials ? ? ? ? ? Aesthetics of 
development Planning staff ? ? ? ? ? 
Elected officials ? ? ? ? ? 
Urban design 
Planning staff ? ? ? ? ? 
Elected officials ? ? ? ? ? Private property 
rights Planning staff ? ? ? ? ? 
Elected officials ? ? ? ? ? Community 
safety Planning staff ? ? ? ? ? 
Elected officials ? ? ? ? ? Environmental 
protection Planning staff ? ? ? ? ? 
Elected officials ? ? ? ? ? Citizen 
involvement Planning staff ? ? ? ? ? 
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QUESTIONS ABOUT YOU (THE PLANNER) 
Next, we ask some questions about YOU.  Please respond to questions 5, 6, 
and 7 on behalf of yourself, NOT on behalf of your agency. 
 
 
5. For each statement below, please indicate the level of agreement or disagreement you held at 
the time you reviewed this development project.   
 
 
 
Strongly 
Disagree Disagree 
Slightly 
Disagree 
Slightly 
Agree Agree 
Strongly 
Agree 
Government should make sure that citizens are free to pursue their economic interests and exercise their 
property rights as they see fit, even if this means that development may occur in areas where people are 
placed at risk from natural hazards 
 ? ? ? ? ? ? 
Government employees should feel personally responsible for the safety of persons and property located 
within development projects that are reviewed by those employees 
 ? ? ? ? ? ? 
When local development occurs in areas that may be subject to natural hazards, the benefits that 
individuals and communities receive from the development typically outweigh the risks 
 ? ? ? ? ? ? 
Current generations have an obligation to make sure that future generations are no worse off than we are 
with respect to the availability of resources and the overall health of the natural environment 
 ? ? ? ? ? ? 
Government should seek to protect the safety of people and property, even when this means that other 
concerns must be compromised 
 ? ? ? ? ? ? 
When it comes to natural hazards, individual citizens are primarily responsible for their own safety, as 
they can choose to avoid living in hazardous areas if they want to 
 ? ? ? ? ? ? 
Local governments should err on the side of caution when deciding whether or not to allow development 
in areas that are subject to natural hazards 
 ? ? ? ? ? ? 
Concern for protecting the environment should be relaxed when other legitimate objectives come in 
conflict with environmental protection 
 ? ? ? ? ? ? 
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6. Please indicate what your position was within the planning agency you worked for at the time 
you reviewed this development project.  The scale is ordered from lowest position (i.e. Planning 
Technician) to highest position (i.e. Director/Manager).   (If you do not see your position listed, 
please choose the position that most closely matches the position you held). 
 
 Planning 
Technician 
Assistant 
Planner 
Associate 
Planner 
Senior 
Planner
Principal 
Planner 
Assistant 
Director/Manager
Director/
Manager
Position ? ? ? ? ? ? ? 
 
7. For each statement below, please indicate the level of agreement or disagreement you held at 
the time you reviewed this development project.   
 
 
Strongly 
Disagree Disagree 
Slightly 
Disagree 
Slightly 
Agree Agree 
Strongly 
Agree 
Planners should keep their own ideas of “good” planning and public policy to themselves, resisting any 
desire to express their own personal opinions publicly 
 ? ? ? ? ? ? 
When no citizen groups exist to support particular planning efforts that a planner supports, that planner 
should notify citizens and help them to form groups in support of those planning efforts 
 ? ? ? ? ? ? 
The ultimate basis for accepting or rejecting plans should be their technical quality and/or internal logic 
 ? ? ? ? ? ? 
Planning agencies should get involved in political disputes that relate to planning matters 
 ? ? ? ? ? ? 
A planner’s effectiveness is based primarily on his/her ability to provide objective, in-depth analysis to 
decision-makers 
 ? ? ? ? ? ? 
If planners meet opposition to their plan(s) from non-governmental interest groups, planners should try 
to neutralize or counteract the opposition by mobilizing support in favor of the plan from other interest 
groups 
 ? ? ? ? ? ? 
Planners should primarily be trained to develop technical solutions to planning problems 
 ? ? ? ? ? ? 
Planners should lobby actively to defeat proposals they think are harmful, even if it means challenging 
powerful interests 
 ? ? ? ? ? ? 
Planning should be long-range in scope 
 ? ? ? ? ? ? 
It is OK for planners to allow their own personal values to influence their work 
 ? ? ? ? ? ? 
When planners try to influence decisions, they should only do so by disseminating and facilitating the 
use of technical planning information 
 ? ? ? ? ? ? 
Planners should be open participants in the planning process, placing their own values in competition 
with others, and openly striving to achieve their own goals 
 ? ? ? ? ? ? 
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QUESTIONS ABOUT THE DEVELOPMENT PROJECT 
Next, we ask some questions about the development project. 
 
 
8. In the space provided, please write the year in which this development project received final 
approval from your local government. 
 
Final Approval 
Year: _______________ 
 
 
9. Please indicate whether each type of construction listed below was located “AT LEAST 
PARTIALLY INSIDE” or “OUTSIDE” of the regulatory floodplain areas of the development 
site, according to the approved site plan.  (NOTE: the regulatory floodplain areas are the 
floodplain areas that your local regulations applied to at the time the project was reviewed) 
• If a construction type listed below was not included in the project, please choose “NOT 
INCLUDED.”  
• If the development project contained a type of construction that is not listed below, 
please specify the construction type in the “Other” space provided and indicate whether 
or not that construction type was located in the regulatory floodplain areas.   
 
 
Type of Construction 
AT LEAST 
PARTIALLY 
INSIDE 
floodplain 
OUTSIDE 
floodplain 
NOT 
INCLUDED 
in project 
Residential ? ? ? 
Commercial ? ? ? 
Industrial ? ? ? 
Institutional ? ? ? 
Streets ? ? ? 
Water and/or sewer lines ? ? ? 
Public facilities ? ? ? 
Recreational ? ? ? 
Other (please specify):  
 
___________________ 
? ? ? 
Other (please specify):  
 
___________________ 
? ? ? 
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10. Please indicate which (if any) of the techniques listed below were used in the development 
project. (We recognize that no development project is “perfect,” and that projects include a 
wide range of techniques. We would expect that some projects will include many of the 
techniques we ask about, while some projects will include few techniques).   
 
Natural Area Management Techniques Yes No 
Minimized fill in floodplain ? ? 
Minimized grading in floodplain ? ? 
Maintained floodplain vegetation buffers ? ? 
Minimized fill in wetlands ? ? 
Minimized grading in wetlands ? ? 
Maintained wetland vegetation buffers ? ? 
Protected topsoil during construction ? ? 
Preserved natural drainage systems ? ? 
Restored natural contours on site after construction ? ? 
Protected coastal dunes ? ? 
Structural Modification Techniques Yes No 
Used permeable surfaces ? ? 
Built flood control dams on streams ? ? 
Built floodwalls and/or levees along streams ? ? 
Replaced beaches/dunes with bulkheads/seawalls ? ? 
Used tidal floodgates ? ? 
Excavated ponds to provide flood storage ? ? 
Deepened, widened, and/or lined streams ? ? 
Dredged rivers ? ? 
Stabilized banks ? ? 
Channelized rivers ? ? 
Added fill to raise elevation of buildings ? ? 
Added fill to raise elevation of roads ? ? 
Additional structural strengthening for buildings ? ? 
Constructed wetlands ? ? 
Landscape Modification Techniques Yes No 
Reforestation to stabilize landslide prone slopes ? ? 
Used detention/retention basins ? ? 
Cleared debris and/or obstructions in streams ? ? 
Provided compensatory flood storage ? ? 
Used erosion/sediment control devices ? ? 
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QUESTIONS ABOUT YOUR PLANNING AGENCY’S WORKING 
RELATIONSHIPS 
Next, we ask some questions about the nature of your agency’s working 
relationships with applicants. 
 
 
 
11. Please indicate which (if any) of the modes of communication listed below were used by your 
planning agency with this development project to inform the applicant of potential 
inconsistencies between the submitted site plan and local regulations. 
 
 
Mode of communication Yes No 
In-person discussion ? ? 
Telephone discussion ? ? 
Email notice ? ? 
Written letter notice ? ? 
 
 
 
 
12. Please indicate which (if any) of the technical assistance services listed below were provided 
to the applicant(s) by your planning agency for this development project. 
 
 
 
Technical assistance services Yes No 
One-on-one technical assistance during plan reviews ? ? 
Predevelopment conference ? ? 
Checklist of items to be included on site plan ? ? 
Workshops to explain code provisions ? ? 
Newsletters/bulletins ? ? 
Audio/video tapes  ? ? 
 
 
 
  217
 
13. Please indicate which (if any) of the methods of controlling planning staff discretion listed 
below were used by your local government with this development project. 
 
 
 
Methods for controlling staff discretion Yes No 
Review checklists and forms that guide and focus planning staff 
attention ? ? 
Department policy or procedure manual to direct planning staff 
behavior ? ? 
Review of planning staff work/decision by city attorney ? ? 
Planning staff required to consult supervisor or planning 
director on certain issues ? ? 
Review of planning staff work/decision by superiors ? ? 
Intensive training of planning staff in department policy and 
procedures ? ? 
 
 
 
 
14. Please indicate which (if any) of the incentives listed below were used by your planning 
agency in conjunction with this development project. 
• If your local government used an incentive that is not listed below, please specify the 
incentive(s) in the “Other” space provided. 
 
Incentives Yes No 
Expedited review process  ? ? 
Density bonuses ? ? 
Relaxed standards ? ? 
Other incentive (specify): 
 
___________________________________ 
? ? 
Other incentive (specify): 
 
___________________________________ 
? ? 
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QUESTIONS ABOUT INVOLVING LOCAL CITIZENS 
Next, we ask some questions about your local government’s efforts to 
involve local citizens in the development review process. 
 
 
 
15. Please indicate which (if any) of the techniques listed below were used by your local 
government to involve citizens in reviewing this development project. 
 
 
Techniques Yes No 
Formal public hearing(s) ? ? 
Visioning, charettes, and/or workshops for goal setting, 
strategies, or designs ? ? 
Community forum(s) ? ? 
Citizen advisory committee ? ? 
Subcommittee(s) and/or workgroup(s) ? ? 
Interviews with key stakeholder(s) ? ? 
Household survey(s) ? ? 
Website(s) ? ? 
Telephone hotline(s) ? ? 
Open meeting(s) where citizens talk to planning staff ? ? 
 
 
 
16. Did citizens raise any issues or concerns with respect to flood hazards during the 
review process for this development project? 
 
 
 
Yes No 
? ? 
 
If you responded “Yes”, please answer BOTH questions 17 and 18. 
 
If you responded “No”, please SKIP question 17 and answer ONLY question 18.   
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17. Please indicate which (if any) of the types of information listed below were provided by your 
local government to citizens in response to the issues or concerns they raised about flood 
hazards with respect to this development project. 
 
Type of Information  Yes No 
Maps of environmentally sensitive and/or hazardous areas ? ? 
Growth projections/build-out forecasts ? ? 
Summaries of plan elements or issue areas ? ? 
Vision statements ? ? 
Alternative planning design concepts or strategies ? ? 
Other type of information (specify): 
 
___________________________________ 
? ? 
Other type of information (specify): 
 
___________________________________ 
? ? 
 
18. Please indicate which groups (if any) listed below were involved in reviewing this 
development project. 
 
 
Group Yes No 
Businesses or business groups (e.g., the Chamber of 
Commerce) ? ? 
Development groups (e.g., homebuilders association, 
downtown business association) ? ? 
Neighborhood groups (e.g., homeowners, neighborhood 
associations) ? ? 
Media (e.g., newspapers, television, radio) ? ? 
Environmental groups (e.g., land trust, Sierra Club chapter) ? ? 
Special district representatives (e.g., school districts) ? ? 
Affordable housing groups (e.g., Habitat for Humanity) ? ? 
Property owners groups (e.g., groups representing owners in 
areas where development is to be discouraged) ? ? 
Port, fishing, and/or marine industry trade groups ? ? 
Agriculture and/or forest industry groups ? ? 
Older people’s groups (e.g., the American Association of 
Retired Persons) ? ? 
Professional groups (e.g., associations of engineers, architects) ? ? 
Disadvantaged groups exposed to hazards ? ? 
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THANK YOU again for taking the time to complete this questionnaire.  Your assistance in providing 
this information is very much appreciated.  If there is anything else you would like to tell us about 
this survey, please do so in the space provided below.  Also in the space below, please write the 
names and titles of each of the persons in your local government who helped complete this 
survey, including yourself. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PLEASE RETURN your completed questionnaire and signed consent form in 
the pre-stamped, pre-addressed envelope provided.   
 
In case you have misplaced the envelope, please return your completed questionnaire and 
signed consent form to the following address: 
 
Mark Stevens 
The Center for Urban & Regional Studies 
Campus Box 3410, Hickerson House 
The University of North Carolina at Chapel Hill 
Chapel Hill, NC 27599-3410 
 
 
If you have any questions about this survey or the research study, please contact us at: 
 
Phone: (919)-843-3118 (ask for Mark Stevens) 
Email: mrsteven@email.unc.edu 
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APPENDIX B: INFORMANT INTERVIEW 
PROTOCOL 
  
NSF Study of New Urbanism and 
Natural Hazards 
  
Interviewee: 
 
 Date:  __/__/____ 
Agency/organizational 
affiliation:_____________________ 
___________________________________ 
 Start time of interview: __:__ am  pm 
End time of interview:   __:__ am  pm 
Location of 
interview:__________________ 
__________________________________ 
 
  
Interviewer:______________________ 
   
Interviewer reads at the beginning of the interview:  Thank you for talking with me 
today about (name of project), particularly the measures that were implemented at this 
project to mitigate the impacts of floods.  Before I get started, do you have any questions?
 
The purpose of this research study is to examine whether New Urban developments are 
different from conventional low-density developments in terms of their use of hazard 
mitigation practices.   
 
INTERVIEW WITH LOCAL PLANNER  
 
Project Review 
1. What agencies or departments were involved in the review of this project?  
2. What was your (or your department’s) role in the project?  
 
3. Was the location of the floodplain discussed during the review of the project?  
4. Did the original site plan show construction in the floodplain? 
 
o If “Yes,” Did you/your agency encourage the developer to move the 
construction outside the floodplain? Explain.  
 
5. Has the site (project) ever been flooded?  If so, please give details (e.g., year? Amount of 
damage, etc.   
 
6. Are (home)buyers generally aware of the potential of flooding at this site?   
a. (Are there any notification requirements or provisions?) 
 
7. How long did it take for the project to get approved?   
o Is that (the length of the review process) typical for a project of this size? 
8. Was the approval process slowed because of the project’s location (in a floodplain) or 
because of citizen/neighborhood opposition? 
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9. Was the review process more complicated because of the project’s design (e.g., a new 
urbanist project)? 
10. Are projects like this treated differently (in the review process)?  Explain.   
 
Regulations and Enforcement 
11. Please tell me about any local plans, policies, or ordinances that apply to development in 
floodplains. 
o Where can I get a copy of relevant plans, policies and ordinances? 
o Did these policies, ordinances … change the design and layout of the project? 
If so, how?  
12. What do those plans, policies or ordinances require? (e.g., setbacks, elevation, …) 
13. What measures were adopted at the (name of project) site to mitigate the threat posed by 
flooding? 
o Siting (e.g., locate buildings out of floodplain) 
o Design (e.g., elevate structures) 
o Physical (e.g., berms) 
o Other 
14. Were these measures required (e.g., by building codes or subdivision ordinance)?  
15. Were other measures considered, but not adopted? 
16. Did your office provide technical assistance (e.g., for hazard mitigation) to the 
developer?   If so, please explain.  
 
 
New Urban vs. Conventional Design  
 Have other New Urbanist projects been developed in the community?   
o If yes, how many and when? (are any in the floodplain?) 
o If not, why not?   
 
Public Participation 
17. Did any citizen or nonprofit groups actively oppose or support the project? If so, what 
groups?  What was the basis of their opposition/support? 
18. Explain the nature of public participation in this project. Was it normal for this type of 
project in your community?  
19. Did you intentionally seek to involve the public in project review? 
o If “Yes”, please explain. 
 
Background 
20. In what year were you hired by this agency (the planning department)?  
21. When you were deciding where to live and work, did the issue of natural hazards have 
any influence on your decision?  
a. If “Yes”, explain.  
b. If “No”, what were the primary factors you considered?  
 
22. When you were being interviewed for the position, did your local government bring up 
the issue of natural hazards?  
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a. If “Yes”, explain. Was your experience/expertise/commitment/etc. with respect to 
natural hazard mitigation a factor in the decision to hire you? 
b. If “No”, what were the primary factors your agency considered in the hiring 
process? 
23. Have you received any specific training or guidelines from your local government on 
flood hazard mitigation?  
 
a. Where do your beliefs about governments’ role in natural hazard mitigation come 
from? 
b. Are your beliefs consistent with those of your agency, elected officials, etc.? 
 
24. What do you think should be the role of the public in helping review projects such as this 
one? 
 
25. Is there anything else you’d like to share with me about the project? 
 
 
Interviewer reads at the end of the interview: I appreciate you taking time out of your 
schedule to speak with me about (name of project).  After I go over my notes from the 
interview and begin analyzing the data, is it all right if I contact you again if I have an 
additional question or require greater clarification? 
 
Please circle one:  Participant Agrees    Participant Disagrees 
 
Interviewer:   
-Ask the participant for copies or weblinks to any written policies, plans, maps, photographs, 
etc., that were discussed that our research group does not have. 
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APPENDIX C: POTENTIAL STATE-LEVEL EFFECTS 
 
As mentioned in Chapter 3, there is a possibility that projects within a state may share 
something in common with each other that they do not share with projects in other states, 
perhaps (for example) because some states may have planning mandates that apply to all 
jurisdictions in their states, while other states may have no such mandates.  (Plus, the nature 
of existing planning mandates may vary across states).  To examine this possibility, this 
study compares dependent variable scores for projects across the two states with the most 
projects in the study sample, i.e. Florida and North Carolina.  Table A.1 shows that projects 
in North Carolina (1) were significantly more likely to locate residential and commercial land 
uses outside the floodplain than were projects in Florida, and (2) used significantly more 
environmental preservation techniques.  These findings give rise to the possibility that 
jurisdictions in different states regulate floodplain development in a way that is similar 
within a state, but different across states.    
Table A.1 Differences in Dependent Variable Scores Across Florida and North Carolina  
  Residential Commercial Infrastructure Environmental Preservation 
Florida Meana 16.7 (n=12) 36.4 (n=11) 25.0 (n=12) 4.7 (n=13) 
North Carolina Mean 91.7 (n=12) 100.0 (n=11) 33.3 (n=12) 6.6 (n=12) 
      
Mean Difference  -75.0*** -64.6*** -8.3 -1.90* 
a. Mean scores for Residential, Commercial, and Infrastructure represent the frequency across projects at which the specified land use was 
located completely outside the floodplain. 
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